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Henry Fitz’s 
Optical Workshop 


‘ OPTICAL WORKSHOP of the 
first American telescope manufacturer, 
Henry Fitz, has recently been put on dis- 
play in Washington, D. C., at the Smith- 
sonian Institution’s arts and industries 
building. The 19th-century instrument 
maker’s shop, as pictured on the front 
cover of this issue, includes a foot-powered 
lens grinder and polisher, simple testing 
apparatus, and a number of telescopes 
under construction. 

Fitz was born in 1808 at Newburyport, 
Massachusetts, becoming first a printer 
and then a locksmith. About 1835 he 
began to make reflecting telescopes, gain- 
ing fame a decade later for a 6-inch re- 
fractor, the first sizable instrument of this 
type made in America. 

The workshop was in New York City, 
at 237 5th Street in lower Manhattan. 
There, during the 40’s and 50’s, Fitz con- 
structed many highly successful telescopes. 
Among them were 12-inch refractors for 
the University of Michigan and Vassar 
College, and 13-inch instruments now at 
the Dudley Observatory, Albany, New 
York, and the Allegheny Observatory in 
Pittsburgh. It was with an 114-inch Fitz 
refractor that Lewis M. Rutherfurd took 
his historic photographs of star clusters 
around 1870, and Lewis Swift gained 
world-wide recognition for his many comet 
discoveries with a 4}-inch Fitz telescope. 

This self-taught American optician died 
on October 31, 1863, when he was about 
to go to Europe to procure glass blanks 
for a 24-inch refractor. Though well 
known in his day, he is now less famous 
than Alvan Clark and John A. Brashear, 
who came after him. 

His son used the shop for about 20 
years, and then his widow removed it to 
Long Island, where the equipment re- 
mained in the possession of the family 
until 1957. The tools on exhibit were 
donated to the Smithsonian Institution by 
Fitz’s granddaughter, Louise Fitz Howell, 
of Southold, New York. 
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Convention 


in Denver 


marked the first time they had met joint- 
ly: the Astronomical League, Western 
\mateur Astronomers, Association of 
Lunar and Planetary Observers, and 
(American Association of Variable Star 
Observers. 

That same morning, the host societies 





‘ laced on sale a 193-page printed volume, 
| Pace | ‘ 
the Proceedings of the convention, con- 
re Pe aoe “iim peat Sat: ostias . a 2 yey ae 
eS Ween 1. taining the illustrated texts of the papers, 
< #, seg ae a together with official reports from the 


Astronomical League’s officers and regions. 
A few copies are still available at $3.50 
each from the convention chairman, Ken 
Steinmetz, 1680 W. Hoye PI., Denver 25, 


Two showings of the Air Force Academy's planetarium at Colorado Springs 
were necessary to accommodate the 500-odd persons who took part in the field 
trip on August 29th. Henry M. Corrado’s photograph shows the amateurs 
entering the planetarium, which houses a Spitz Model B projector. A dozen 


buses were required for the trip, some of them seen lined up in the picture Colo. 
below, taken by Mrs. William H. Glenn. Field trips were given a prominent 
RECORD NUMBER of amateur % BP 
astronomers from the United States, the b ! ~ ‘te 


Canada, and Cuba thronged to the 
first Nationwide Amateur Astronomers 
Convention in Denver, Colorado, August 
28-31. At least 550 persons registered 
officially, while more than 600 were pres 
ent at many of the convention's sessions. 

Only about 50 persons had been ex- 
pected on Thursday afternoon, August 
27th, so the registration committee was 
hard pressed when 200 arrivals lined up 
on the steps and in the foyer of the Stu 
dent Union of the University of Denver. 

The meeting opened at 10:30 Friday 
morning, when Dr. Albert W. Recht, di 
rector of the university’s Chamberlin Ob- 
servatory, welcomed the delegates. He 
was followed by representatives of the 


four convening — organizations. This 





Nearly all parts of the country are represented by these delegates, who are, from left to right: Russell Maag, California, 
Missouri; Wilma Cherup, Pittsburgh, Pennsylvania; Arthur Smith, Jr., Miami, Florida; Jane Gann, Columbus, Ohio; 
George Keene, Rochester, New York; Alan McClure, Los Angeles, California; David Meisel, Fairmont, West Virginia; 
Leonard Abbey, Jr., Decatur, Georgia; Ernst Both, Buffalo, New York; and Walter Haas, Edinburg, Texas. This and 
pictures not otherwise credited are “Sky and Telescope” photographs by William E. Shawcross. 
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The first field trip, on August 28th, was to the National Bureau of Standards’ Boulder laboratories. Here the amateurs in- 
spect one of the 60-foot radio telescopes, the second being located a short distance beyond the right-hand side of the pic- 
ture, below the edge of Table Mesa. Other groups went to the 40-foot dishes, which are elsewhere on the mesa. 


place on the program, the first one being 
on Friday afternoon, to the National 
Bureau of Standards in Boulder. The 
excursion to Colorado Springs the next 
day was equally well attended. After the 
tour of the Air Force’s academy and 
planetarium, the evening was spent at 
the Garden of the Gods, where a chuck- 
wagon supper was served. There the only 
appreciable rainfall during the entire 
convention occurred, but it passed in a 
few minutes, permitting celestial obser- 
vations to be made by those who pre- 
ferred the sky to the glitter of a western 
folk show. 

The final field trip, to the High Alti- 
tude Observatory at Climax, Colorado, 
took place on September Ist. This tip 
was completely booked — some 300 per- 
sons taking part. 

Few astronomical gatherings of the past 
have featured two banquets. The first 
was on Friday evening, when about 400 
people saw motion pictures of a trip to 
the International Astronomical Union 
congress in Moscow in 1958. ‘These were 
taken and presented by Dr. William A. 
Rense, University of Colorado, and in- 
cluded views of the people and scenery 
of Tashkent and Samarkand. 

At the concluding banquet, on Monday 
evening, awards were made by the league 
and the WAA, while ALPO pins were 
given to Elmer J. Reese and Alika k. 
Herring for their work in planetary and 
lunar observing, respectively. A roll call 
of states was made, 40 of the 50 being 
represented by the 421 diners. The of- 
ficial registration at the convention was: 


Alabama, 2; Arizona, 2; Arkansas, 2; 


“>, 


California, 99; Colorado, 121; Connecti- 8; Kansas, 12; Kentucky, 6; Louisiana, 
cut, 13; Delaware, 5; District of Columbia, 5; Maryland, 6; Massachusetts, 7; Michi- 
1; Florida, 4; Georgia, 6; Hawaii, 1; gan, 11; Minnesota, 10; Missouri, 28; 
Idaho, 4; Illinois, 32; Indiana, 2; Iowa, Nebraska, 8; Nevada, 2; New Jersey, 6; 


a. “. 
re M ‘we 


é 





The large number of commercial and amateur exhibits was a feature of the 

convention. They were set up along the sides of the large auditorium in which 

the sessions were held, and during intermissions the delegates enthusiastically 

inspected all of them. This exhibit was prepared by David Meisel to illustrate 

the work of the Association of Lunar and Planetary Observers. The Astro- 
nomical League also had a booth. 
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The group photograph of the Nationwide Amateur Astronomers Convention at the University of Denver, August 28-31, 
1959, is presented on these pages in four parts. Photograph by Mile High Photo Co. 


New Mexico, 1; New York, 18; Ohio, 26; 
Oklahoma, 14; Oregon, 3; Pennsylvania, 
7; Tennessee, 1; Texas, 38; Utah, 2; 
Virginia, 1; Washington, 16; West Vir- 
ginia, 7; Wisconsin, 24. Other countries: 
Canada, 4; Cuba, 1. 

After the banquet ceremonies, Thomas 
A. Cragg told of some unusual experi- 





Thomas Cragg (center) of Inglewood, California, discusses 
observing problems with a group on the steps of the Stu- 
dent Union. Photograph by Mrs. Glenn. 





The second part of the group photograph, adjoining the first part (above) on the right. 





ences he and his coworkers at Mount 
Wilson Observatory have had. Then he 
presented breathtaking color motion pic- 
tures of Jupiter, Saturn, and Mars, taken 
with the 60-inch Mount Wilson reflector 
by Robert Leighton, of California Insti- 
tute of Technology. 

On Sunday evening, with clear skies 


mee 


arene sey 
te 0 ee 


—- 
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Left to right: Harold Watson, Minneapolis, Minnesota; 
John Krewalk, Hartford, Connecticut; Clarence Custer, 
Stockton, California; and Armand Spitz, Yorklyn, Delaware. 


but poor seeing, a star party was held 
on the Chamberlin Observatory lawn. 
Numerous telescopes were set up and a 
long line formed at the 20-inch refractor 
for views of prominent objects. Movies 
for the public were shown. This was 
the evening on which the discovery of 
Comet 1959e (see page 686) became 























known, and the ALPO comet section 
members, led by David Meisel, detected 


it as a faint object in the 20-inch. 


The sessions for papers adhered rather 


closely to the program published in the 
August Sky AND TELESCOPE, page 562. 
Walter A. Munn, Smithsonian Astro- 
physical Observatory, reviewed the con- 
tributions of Moonwatch observers. He 
pointed out that in 22 months 14 earth 
satellites and two artificial asteroids had 
been placed in orbit. ‘There are 193 
teams in the Smithsonian’s observing 
program, 101 of them in the United 
States and its territories, the others in 





Left: Grace Scholz Spitz, 
of Yorklyn, Delaware, 
former executive secre- 
tary and president of the 
Astronomical League, 
received its award for 
service tO amateur as- 
tronomy. Photograph by 
Harry Brauneis. 


Right: Earle Linsley, of 
Honolulu, Hawaii, for 
many years director of 
Chabot Observatory in 
Oakland, California, re- 
ceiving the Blair medal 
of the Western Amateur 
Astronomers. From left 
to right: Dr. Linsley; 
Walter Krumm, San 
Jose, California; Dr. 





Spitz; Chandler Holton, 
Atlanta, Georgia. 


20 foreign countries. An estimated 6,000 
persons are members of these teams, 
about 3,400 of them in this country. Mr. 
Munn said further: 

“An example of the value of Moon- 
watch is provided by the August 15, 1959, 
launching of a balloon-carrying satellite 
from Cape Canaveral, Florida, at 0:31 





Universal time. The orbital inclination 
was 51 degrees, making the object visible 
along the eastern seaboard heading north- 
east. 

“At 0:35:35, the Ft. Belvoir, Virginia, 
team reported three objects very close 
together in flight. At 0:38:22, Greens- 
boro, North Carolina, reported three ob- 


The right-hand end of the convention’s group photograph, taken by the Mile High Photo Co. 
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Attending the Denver convention was 


Tim Wyngaard, a junior astrono- 
mer from Madison, Wisconsin. He will 
accompany American astronomers to 
the Canary Islands to observe the total 
solar eclipse on October 2nd. (See 
News Note on page 676.) 


jects, one of them shortly after that time 
giving off a sparkling stream of light. A 
third call to Smithsonian headquarters 
came from New York City, where at 
(0:41:34 two objects were seen separated 
by a degree, and a third preceded them 
by 15 degrees. Smithsonian observers at 
Cambridge and Burlington, Massachu- 
setts, saw explosions take place. ‘Then 
Portland, Maine, reported only one ob- 
ject, as did Halifax, Nova Scotia. 

“It seems that between the launching 
time and the first Moonwatch observa- 
tion there was a premature separation of 
the components, followed by explosions 
or burning in the dense atmosphere. As 
soon as all reports are analyzed, it should 
be possible to reconstruct the exact events 
of the rocket’s flight.” 

Continued strong interest among ama- 
teurs in satellite observing was indicated 
by the large attendance at an informal 
discussion group, held after the star party 
on Sunday evening, lasting almost until 
midnight. 

At the 
nomical League 
headed by Chandler 
Wilma Cherup as executive secretary for 
another three-year term. The Western 
Amateurs renamed Walter Krumm chair- 
man, with George Perkins as representa- 
tive to the Astronomical Society of the 
Pacific. The league will next meet in 
Haverford, Pennsylvania, on Labor Day 
weekend, 1960, while the Western Ama- 
teur Astronomers will gather at San Jose, 
California, in August. 


Astro- 
re-elected its officers, 
Holton, and chose 


business meeting, the 
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ASTRONOMICAL SCRAPBOOK 


LASSELL’S 4-FOOT TELESCOPE 


F YOU TRACE the development of 

reflecting telescopes from Sir William 
Herschel to the present, you will find that 
the direct line of descent passes not 
through Lord Rosse but through the 
English telescope maker William Lassell 
(1799-1880). His versatile and_ effective 
reflectors with their equatorial mount- 
ings strike a much more modern note 
than the unwieldy 72-inch leviathan of 
the Irish peer, which was slung by ropes 
from two great masonry towers. 

As in Herschel’s Lassell’s 
nomical career was facilitated by beer. 
The former's marriage to the widow of 
a wealthy brewer gave him financial inde- 
pendence, while Lassell founded his own 
brewery in 1825, and from it secured the 
fortune that eventually permitted him to 
devote his entire time to the building 
and using of large telescopes. 

His career as an amateur telescope 
maker started at the age of 21, when he 
made a Newtonian and a Gregorian, each 
of 7-inch aperture. With this experience, 
he erected a private observatory contain- 
ing a 9-inch Newtonian. ‘Thanks to 
Lassell’s great mechanical ability, both 
his mountings and his speculum-metal 
unusual 


case, astro- 


mirrors were of 
that time. 
About he decided to construct a 


1844 


Lassell’s 4-foot reflector, 

from an engraving in 

the “Memoirs” of the 

Royal Astronomical So- 

ciety for 1867. The tele- 

scope had no driving 

clock, but was moved by 

turning the crank seen 

at the left side of the ‘ 
central pier. . 


excellence for 


24-inch reflector. The first step was to 
visit Birr Castle in Ireland, where he 
inspected the Rosse workshops and instru- 
ments. Work was begun with a straight- 
stroke grinding machine like Lord Rosse’s, 
but soon Lassell replaced it with a curved- 
stroke machine of his own invention. 
Lassell was also fortunate to have the co- 
operation of James Nasmyth, another 
amateur astronomer, who was a gifted 
mechanical engineer with extensive 
foundry experience which was invaluable 
in casting large metal mirrors. 

With this fine instrument, Lassell dis- 
covered Triton, the brighter satellite of 
Neptune, on October 10, 1846, and two 
years later he found Hyperion, the eighth 
satellite of Saturn. This object was simul- 
taneously detected in America by W. C. 
Bond with the 15-inch refractor of Har- 
vard Observatory. In 1852 the English 
amateur moved his 24-inch telescope to 
the island of Malta for the winter. Under 
clear Mediterranean skies he was able to 
observe satisfactorily all four of the satel- 
lites of Uranus known before G. Kuiper’s 
discovery of a fifth moon, Miranda, in 
1949. (There had been much confusion 
caused by William Herschel’s erroneous 
belief that he had seen as many as six 
moons of Uranus.) 

Nothing contributes more to the obso- 
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lescence of a good amateur-built telescope 
than its success, which habitually leads 
to the desire for a still larger and more 
effective instrument. Lassell therefore 
undertook the building of the 48-inch re- 
flector pictured here. 

Erected in 1859 on the grounds of his 
villa near Liverpool, this telescope was 
an £/9.4 Newtonian with a tube 37 feet 
long made of flat iron bars. “There is 
no roof or covering over the telescope,” 
wrote its owner, “but the observer or 
observers are protected by being placed 
in one or other of the storeys (according 
to the altitude of the object to be viewed) 
of a Tower, which affords a means of 
getting conveniently at the eye-piece, 
which, when the telescope points to the 
zenith, is about 39 feet from the ground. 

“A staircase within the tower leads to 
the different storeys, which are about 4 
feet 6 inches square, and afford abundant 
room for papers, micrometers, eye-pieces, 
lamps, and any other small apparatus 
required; beside furnishing to the ob- 
server a most grateful shelter from the 
dew, and occasionally from an inclement 
wind. During observation, however, the 
size of the storey in use becomes practical- 
ly much larger, by the opening of the 
folding-doors and letting down of the 
platform, as shown in the engraving; the 
available space being then about 6 feet 
9 by 4 feet 6 inches. ‘The tower is car- 
ried round on a circular railway, and has 
besides, a revolution on its axis, and a 
radial motion to and from the telescope: 
so that at most altitudes and hour-angles 
the eye-piece is easily accessible. It has 
usual, however, for the most ob- 
vious reasons, to observe within § three 
hours of the meridian, east or west.” 

The telescope did not have a driving 
clock, but was moved through a gear 
train by an assistant turning a crank once 
a second, in synchronism with the beats 
of a clock. With this primitive arrange- 
ment, a star could be kept within the 
field of several hours, even 


been 


view for 








though the moving parts of the telescope 
weighed about eight tons. 

Nebulae were favorite objects of ob- 
servation with the 48-inch reflector, the 
largest in England. The accompanying 
drawing of the Dumbbell nebula in 
Vulpecula was published in October, 
1860, in the second of a series of circulars, 
the first having been devoted to the Ring 
nebula, M57. Lassell regarded this pic- 
ture as a faithful representation of the 
Dumbbell, except that the brighter parts 
of the nebulae that gave it its name were 
not sufhciently prominent compared to 
the fainter extensions. The English ama- 
teur correctly commented that there was 
no indication of resolution of the nebula, 
and the stars in the field were totally un- 
connected with it, since “the sky around 
is quite as full of Stars as the space oc- 
cupied by the Nebula.” 

In 1861 Lassell moved this large tele- 
scope to Malta, where during the next 
years its main scientific work was 
done. Besides numerous measurements 
of faint satellites, examination was made 
of many of the brighter nebulae. The 
most important result of this survey was 
the recognition of spiral form in a num- 
ber of galaxies. Also a catalogue of 600 
previously unknown nebulae was com- 
piled. Most of the actual observing dur- 
ing this second Malta expedition was not 
done by Lassell but by his assistant Albert 
Marth. An able and hardworking Ger- 
man astronomer who had emigrated to 
England, Marth has never received ade- 
quate recognition for his varied contri- 
butions to astronomy. 

Lassell’s return to England in 1865 
marked the end of the usefulness of the 
48-inch reflector, for he never re-erected 
it. Shortly before he died in 1880, it was 
sold for scrap metal. “When witnessing 
the breaking up of the specula,” wrote 
Lassell, “I was not without a pang or two 
on hearing the heavy blows of sledge- 
hammers necessary to overcome the firm- 


four 


ness of the alloy.” 


JOSEPH ASHBROOK 


The Dumbbell nebuia, 
Messier 27, as drawn by 
William Lassell with his 
4-foot Newtonian reflec- 
tor in 1860. The diam- 
eter of the circle is 5.6 
minutes of arc, and with- 
in this area he could see 
21 stars. Although Lassell 
does not state explicitly 
the magnification used in 
making the drawing, in 
his observations of other 
planetary nebulae he fre- 
quently used 474x, occa- 
sionally 760x, and even 
as much as 1,480x. 
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Q. Which are the five nearest stars, 


other than the sun, that can be seen 
with the naked eye? 
A. Alpha Centauri, Sirius, Epsilon 


Eridani, 61 Cygni, and Procyon. All are 
visible from the United States, though 
the first can be seen only south of lati- 
tude + 30°. 

Q. Does smoking have any effect on 
the ability to see very faint stars? 

A. Yes. Even a single cigarette will 
cause a slight temporary impairment of 
the dark adaptation of the eye. 

Q. How many craters larger than 
one kilometer across can be seen on the 
visible hemisphere of the moon? 

A. About 300,000. A rough value for 
the number of craters with diameters 
greater than d kilometers is given by the 
formula 300,000/d*, for d less than 200. 

Q. What is speculum metal? 

A. It is a highly reflecting alloy of 
copper, tin, and sometimes arsenic, that 
was used for making telescope mirrors 
before the discovery of a method for coat- 
ing glass with silver. Speculum metal re- 
flects light than either silver or 
aluminum. 

Q. What are the distances of the seven 
bright stars in the Big Dipper? 

A. Dubhe, about 105 _ light-years; 
Merak, 78; Phecda, 90; Megrez, 63; 
Alioth, 68; Mizar, 88; and Alkaid, about 
210. These figures are from the Observer's 
Handbook of the Royal Astronomical So- 
ciety of Canada. 

Q. What are Baily’s beads? 

A. These are the brilliant specks of 
light seen just before and after totality 
during an eclipse of the sun, when the 
edge of the photosphere shines 
through the valleys on the moon’s limb. 


less 


solar 


Q. What are lunar domes? 

A. They are low, rounded swellings 
on the moon’s surface, with heights that 
are very small in proportion to their 
diameters. Some authorities restrict the 
term to smooth and perfectly symmetrical 
formations. Several prominent domes 
were described on page 91 in December, 
1958. 

Q. Is the percentage of binaries as 
high among the stars of globular clusters 
as among those in the spiral arms of our 
galaxy? 

A. While this question 
answered for binary stars in 
eclipsing variables, which are easily dis- 
coverable at great distances, seem con- 
spicuously absent in globular clusters. 

W. E. S. 


cannot be 
general, 





CORRECTION 
The last entry in the table on page 500 
of the July, 1959, issue should read: “Dis- 
tance in 10° kilometers of invisible star 
from center of gravity.” 
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In this aerial view, the site of the giant radio telescope will be within the circle made by the road pattern. The surround- 
ing land is flat for several miles, suitable for the placing of auxiliary instruments. 


Australia’s 210-foot Radio Telescope Project 


FRANK J. Kerr, C.S.1.R.O. Radiophysics Laboratory, Sydney, Australia 


ECENTLY the primary contract to 
R build a 210-foot steerable parabo- 
loid for the radio astronomy group 
at the Radiophysics Laboratory, Sydney, 
Australia, awarded to the Augs- 
burg-Niirnberg Machine Co. in West 
Germany. It is expected that construc- 
tion will be completed early in 1961. 
The estimated cost of the radio tele- 


was 


scope and its associated facilities is 
$1,700,000. Part of this sum was ob- 
tained through generous gifts from the 
Carnegie Corp. and the Rockefeller 


Foundation, and from private donors in 
Australia. The Australian Commonwealth 
Government has matched these grants 
on a one-to-one basis. 

The new telescope will be smaller than 
the 250-foot dish at Jodrell Bank in Eng- 
land, but the surface accuracy should be 
considerably better. In order to allow 


for full operation at a wave length of 
20 centimeters and reasonable perform- 
ance down to 10 centimeters, the reflect- 
ing surface will be within half an inch 
of truly parabolic. Slight deviations from 
this limit, as well as from the specified 
pointing accuracy of one minute of arc, 
will be tolerated in wind speeds above 10 
miles per hour. 

The paraboloid is to be mounted on 
altitude and azimuth axes, supported on 
a single tower. From the base of the dish, 
formed by a central hub 22 feet in di- 
ameter, deep radial cantilever ribs will 
carry a system of spiral purlins for sup- 
porting the steel-mesh panels of the re- 
flecting surface. Its inner 55 feet will 
be solid steel, however, machined to a 
higher degree of accuracy. With a focal 
length of 86 feet, the dish will be fairly 
shallow. 
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Feed antennas and associated equip- 
ment are to be carried on a three-legged 
support, attached to the collector at 
points 75 feet from its center. This tri- 
pod will be sufficiently strong to carry a 
cabin of substantial size at its top, to 
contain the critical initial stages of the 
equipment and to provide working space 
near the focal point. Scientists will reach 
the cabin by means of an elevator in one 


- of the tripod’s legs. With this type of 


support, it is a relatively simple matter 
to change the feed system, or to operate 
feeds at several wave lengths simultane- 
ously. 

The main radio equipment, together 
with the controls of the big dish, will be 
located inside the tower. Most of the 
other buildings on the site will be clus- 
tered half a mile from the antenna, to 
minimize man-made radio noise. 























Why was an altitude-azimuth system 
chosen in place of an equatorial mount? 
In the early stages of the project, engi- 
neers considered these alternative de- 
signs. A study showed that the required 
accuracy was more difficult to obtain with 
an equatorial mounting, once the parabo- 
loid’s diameter exceeded 150 feet or so. 
For a given cost, the surface accuracy of 
an equatorial would be less, or, for a 
given accuracy, the cost would be greater. 
Moreover, an improved form of con- 
verter to transform equatorial to altazi- 
muth co-ordinates was developed. With 
this available, the cost factor decided the 
issue in favor of the altazimuth system, 
but other considerations also support this 
decision. 

When extreme precision of pointing is 
required, it may be necessary to apply 
calibration corrections to the position 
readings given by the co-ordinate dials, 
or to allow for the effects of refraction 
or thermal emission in the atmosphere. 
For an altazimuth system, these correc- 
tions are all simple functions of altitude 
only, whereas they are more complex with 
an equatorial mount. 

Furthermore, recent developments in 
receiver techniques have changed slightly 
the relative operating merits of equatorial 
and altazimuth systems. The new masers 
or parametric amplifiers generate so little 
noise internally that the stray pickup of 
thermal noise from the ground in front 
of an antenna may become important. 
Since this pickup is likely to change as 
the antenna follows a source, it may some- 
times be desirable to keep the dish sta- 
tionary and allow the radio source to 


drift through the antenna beam. And 
were the dish to be moved in azimuth 
only, at constant altitude, changes in 
thermal ground radiation would be mini- 
mized. 

Although prolonged tracking of the 
sky has thus become less important, an 
efficient and precise co-ordinate converter 
is an essential part of an altazimuth 
mount, for steering the dish to required 
points in the sky, and for observations 
where tracking will still be used. A small 
“master equatorial” will be set up on the 
top of the tower, at the center of motion 
of the paraboloid. This unit will control 
the orientation of the dish through a 
servo system that contains an optical link 
between the master equatorial and an 
error detector attached to the hub of the 
dish, as shown in the diagram. 

The master equatorial carries a plane 
mirror, its perpendicular defining the re- 
quired line of sight for the radio tele- 
scope. Once the polar axis of the master 
equatorial has been correctly established 
by means of optical sights on stars, this 


Right: The general ar- 
rangement of the parab- 
oloid, its mounting, and 
the supporting tower. 
The observer’s cabin is at 
the upper left, supported 
on the antenna tripod. 
The instrument was de- 
signed by Freeman, Fox 
and Partners, of London. 
All illustrations with this 
article are from the Com- 
monwealth Scientific and 
Industrial Research Or- 
ganization. 
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mirror can be directed toward any re- 
quired point in the sky, and it can be 
driven over any desired path in equa- 
torial co-ordinates. 

Light from a lamp attached to the dish 
shines on the plane mirror, and is re- 
flected back to two photocells, one each 
for altitude and azimuth. In either case, 
a chopper arrangement senses any devia- 
tion of the beam from the center of the 
photocell, and a servo system keeps the 
collector aligned to the direction indi- 
cated by the master equatorial. 

This control arrangement has two main 
advantages over more conventional sys- 
tems in which independent co-ordinate 
converters are used. Accuracy is improved 
by eliminating intermediate steps, and the 






















adjustments of the relatively small master 
equatorial unit are simple. The axes of 
the antenna can stray from true azimuth 
and altitude directions, or the main bear- 
ings may be inaccurately centered, with- 
out any ill effect on the pointing control. 
Even were the tower to move, through 
settling of the foundations, it would only 
be necessary to readjust the master equa- 
torial. 

Various tracking rates and scanning 
patterns will be available in the control 
system. Fast slewing of the dish to a new 
position will be done with the aid of a 
slave model at the control desk, showing 
the orientation of the dish and master 
equatorial at any time. 

The range of motion in altitude will 
be restricted to within 60 degrees of the 
zenith. By giving up the region from our 
horizon to an altitude of 30 degrees, the 
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structural accuracy can be increased, be- 
cause the support point is closer to the 
ground and less overhang is required. At 
a latitude of 33° south, our design pro- 
vides coverage from the south celestial 
pole to declination +27°, which includes 
the whole of the southern sky and the 
zone of the ecliptic. The region of the 
sky north of +27° is well covered by 
northern radio observatories. 

In choosing a site for a large radio tele- 
scope, the main requirement is a very low 
electrical noise level, to avoid interferepce 
with the very weak radiation from celes- 
tial sources. This is the radio counter- 
part of the nee’ to operate an optical 
telescope well away from city lights. The 
radio observatories at Green Bank, West 
Virginia, and in Owens Valley, California, 
provide good examples of locations that 
were chosen for their radio quietness. 

The low-noise requirement led to a 
decision to select a place inland, pro- 
tected by mountain ranges from the in- 
dustrial noise of Sydney, a city of about 
two million people. Other factors en- 
tering the final choice were accessibility, 
protection from local noise sources, and 
the need for enough flat land around the 
main antenna to permit the operation of 
interferometer systems or cross-type ar- 
rays. 

The final choice was a valley floor sur- 
rounded by low foothills, about 200 miles 
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This map of southeastern Australia 

shows the location of Parkes in rela- 

tion to the mountains and major 

cities. The site is at longitude 148° 
16’ east, latitude 33° 0’ south. 


west of Sydney. Only 15 miles by road 
from the town of Parkes, population 
8,000, which has good air, road, and rail 
connections, the site is shielded from 
noise sources in that community by a 
series of ridges. The noise level is be- 
lieved to be at least as low as that at any 
other radio observatory in the world. 
As wind speeds are generally low here, 





the radio telescope should be able to 
perform at its full accuracy most of the 
time. In continuous records covering an 
eight-month period, the wind speed was 
below 10 miles per hour 87 per cent of 
the time, and below 20 for 99.5 per cent. 
The extreme range of air temperature 
is 40° to 110° Fahrenheit, so there is no 
need to allow for snow loads on the dish. 

The new radio telescope will be used 
mainly for studies of the 21-centimeter 
hydrogen line and the continuous-spec- 
trum cosmic radiation in the wave-length 
range from 50 to 10 centimeters. The 
instrument will be particularly valuable 
for line and continuum studies of very 
distant galaxies, especially in combination 
with the new types of receivers that will 
be coming into use in the near future. 
The central region of the galaxy and the 
Magellanic Clouds offer rich fields for 
exploration with a southern telescope. 

The Radiophysics Laboratory group has 
been active in most branches of radio 
astronomy from their start, and the head 
of this group, Dr. E. G. Bowen, deserves 
mention for instigating this new project. 

Optical astronomers at Mount Stromlo 
Observatory already work in close co- 
operation with our radio astronomers, 
and we hope that many overseas astrono- 
mers, from the United States and other 
countries, will use this new instrument 
in attacking southern sky problems. 





New Experiments on the 
a of the oldest known sky phenome- 
ni 


a is the relatively large perceived 
size of the moon at the horizon, compared 
with its small appearance when seen at 
greater altitudes. Since the angular diame- 
ter of the moon’s disk is actually some- 
what smaller when it is near the horizon, 
the striking difference in its apparent size 
is called the moon illusion. ‘The latest 
investigation of this phenomenon, by H. 
Leibowitz and T. Hartman of the Uni- 
versity of Wisconsin’s psychology depart- 
ment, indicates this effect in the moon’s 
appearance is greater for young children 
than for adults. 

A 20-inch disk was extended, parallel 
to the ground, from the edge of a build- 
ing 85 feet high. The subjects of the ex- 
periment, 19 adults and 19 children, sat 
directly below this overhead disk and 
compared its size with that of similar ob- 
jects viewed horizontally at the same dis- 
tance. In every case, the disk judged equal 
in size to the one overhead was physically 
the smaller. It is evident from the graph 
that the youngest children underestimated 
most, by about 50 per cent. These results 
were checked by a similar indoor experi- 
ment with 10 children and 10 adults. 

As is well known, the human visual sys- 
tem has a remarkable ability to distinguish 
correctly the actual size of an object, al- 
though the dimensions of the retinal 
image change greatly with variations in 
the viewing distance. This is called “size 


Moon Illusion 


constancy.” ‘The observer subconsciously 
applies a “correction” so that, of two ob- 
jects producing the same sized retinal 
image, the more distant is judged the 
larger. Both adults and children have 
considerable success in making this cor- 
rection for close objects, but at large dis- 
tances this ability is less, especially in the 
case of younger persons. Presumably, ex- 
perience plays an important role. 

These considerations, along with the 
preceding experiments, have led the Wis- 
consin psychologists to a possible explana- 
tion of the moon illusion. As people are 
more accustomed to look at objects hori- 
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zontally than vertically, they make a larger 
size correction in the former case, though 
the true angular diameter of the moon is 
practically the same in both instances. 
Since children have less experience with 
viewing distant objects, especially directly 


overhead, the moon illusion is more 
marked for younger observers. Further 


details of this work have appeared in the 
September 4, 1959, issue of Science, and 
will be published in the Journal of the 
Optical Society of America. 





FRANK L. GOODWIN DIES 


An amateur astronomy enthusiast since 
the age of 12, Frank L. Goodwin passed 
away at Chicago, Ilinois, on August 26th. 
He was 72 years old. 

By profession Mr. Goodwin was a medi- 
cal and cosmetics advertising writer, and 
for many years headed his own agency 
in Chicago. In early life, he taught astron- 
omy, physics, and inorganic chemistry, and 
was a personal friend of such famous pro- 
fessional astronomers as E. E. Barnard, 
FE. P. Hubble, and E. B. Frost. 

Mr. Goodwin was active in the Chi- 
cago Astronomical Society, serving for a 
time as its vice-president. He is perhaps 
best known for his specially designed 
achromatic Barlow-type lens for increas- 
ing telescope magnifications. Since 1949, 
Mr. Goodwin had sold thousands of these 
lenses to amateur and_ professional as- 
tronomers. He carried on voluminous 
correspondence on the most varied sub- 
jects with many of his customers. 




















Stellar Motions 


Orto Strruve, National Radio Astronomy Observatory* 


OT UNTIL Tycho Brahe first sug- 
N gested, in 1597, that the stars lie 

at greatly differing distances from 
the sun was there reason to suspect that 
each star might have a motion of its own. 
Although Edward Bernard about 1660 
made a careful comparison of the posi- 
tions of the brightest stars from all an- 
cient authorities, no evidence for stellar 
motions was presented before 1718. In 
that year Edmond Halley demonstrated 
that Sirius, Aldebaran, and Arcturus had 
moved southward since the observations 
of Ptolemy, Hipparchus, and ‘Timocharis 
nearly two thousand years before. 

Today we recognize several components 
of a star’s motion. The apparent change 
in position on the celestial sphere, found 
by Halley, is termed proper motion, and 
is expressed in seconds of arc per year. 
Barnard’s star, in Ophiuchus, has the 
largest known proper motion, 10.3. sec- 
onds of arc per year, or a lunar diameter 
in less than two centuries. 

But proper motion is an angular rate, 
so in general is less for more distant 
stars. If we want to know how fast a 
star is actually moving at right angles to 
the line of sight, the tangential velocity 
or cross motion, we must know the dis- 
tance. This velocity is not directly ob- 
servable but is computed from the known 
proper motion and distance, and is ex- 
pressed in, say, kilometers per second. 

Radial velocity, motion along our line 
of sight to a star, is directly determined 


‘Operated by the Associated Universities, Inc.., 
under contract with the National Science Foundation. 


Edmond Halley (1656- 
1742) first proved that 
the stars are in relative 
motion. Famed also for 
his study of comet or- 
bits, this versatile Eng- 
lishman was the second 
Astronomer Royal. This 
portrait in the _ posses- 
sion of the Royal Society 
has been reproduced 
from E. F. MacPike’s 
“Correspondence and 
Papers of Edmond 
Halley” (1932). 


from the Doppler displacements of ab- 
sorption lines present in the star’s spec- 
trum. The combination of radial velocity 
and tangential velocity yields the space 
velocity of a star, that is, the star's speed 
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Left: The space motion of a star is its 
motion relative to the sun. Right: By 
subtracting the sun’s velocity, lower 
arrow, from the star’s space velocity, 
the peculiar motion may be found. 
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Barnard’s star is a 10th-magnitude red dwarf in Ophiuchus, only six light-years 

distant. In consequence of its nearness and high space velocity — about 150 

kilometers per second — this star has the largest known proper motion: 10} 

seconds of arc per year. Its travel between 1896 (left) and 1936 (right) is shown 

here, the star’s images being marked by the black bars. These are negative 
prints from Harvard Observatory photographs. 








in the galaxy with respect to the sun. 

The over-all apparent motion of a star 
consists of two parts: the star’s own pe- 
culiar motion and that which is due to 
the travel of the sun and the solar sys- 
(including ourselves as observers) 
in the general direction of the constella- 


tem 


tion of Hercules. With respect to the 
average of all nearby stars, the so-called 
local standard of rest, the sun moves at 
a speed of 20 kilometers per second. For 
any one star, it is a simple matter to 
allow for this solar motion in the ob- 
served or derived velocity components. 
Then the star’s peculiar motion, relative 
to the local standard of rest, can be de- 
termined. 

If we compare the peculiar motions of 
many stars in the sun’s vicinity we find, 
according to Russell, Dugan, and Stewart, 
(Astronomy, Vol. II, 668, 1927), that ‘on 
the average the mean peculiar radial 
velocity increases by about 7 per cent for 
stars a magnitude fainter in absolute 
brightness, and is approximately doubled 
for a change in M of ten magnitudes.” 

Early in this century, it was realized 
that the more luminous stars are more 
massive than the less luminous ones. The 
average mass of a B-type star of absolute 
magnitude —3 is about five times the 
sun’s, while that of a main-sequence star 
of absolute magnitude +7 is roughly 0.8 
sun. Therefore, it was natural to sug- 
gest that the swarm of stars in the solar 
neighborhood might, on the average, each 
have the same kinetic energy. If the stars 
do have this property of equipartition of 


kinetic energy, the following relation 
should hold: 
4 Ms, Vs , mz vs’, 
where the m’s are the masses of any two 
October, 1959, Sky AND TELESCOPE 669 











The radial motions of about 1,000 stars are indicated here, dots for stars approaching us, plus signs for those receding. The 


former predominate in the region of the apex of the sun’s way in Hercules (right-hand hemisphere), the latter toward the 
antapex. Reproduced from “Splendour of the Heavens.” 


stars, and the v’s their respective veloci- 
ties. 

If the sample masses given above are 
used, and if the velocity ratio is taken 
find the relationship is not 
even 


as two, we 
exactly satisfied. However, 50 or 
35 years ago the discrepancy was not re- 
garded as sufficiently serious to rule out 
the equipartition hypothesis. 

Since then a large amount of observa- 
tional and theoretical information has 
been accumulated that shows conclusively 
there is no equipartition in the Milky 
Way system as a whole. On the observa- 
tional side, for example, we know that 


many of the most massive stars, those of 





spectral class O, have large space veloci- 
ties. ‘There are also several very luminous 
giants of late spectral type with fairly 
large masses whose space motions are far 
too great for equipartition — Arcturus is a 
famous Finally, there are inter- 
mingled with the “normal” stars near the 


case, 


sun many others whose velocities are very 
large. 

S. Chandrasekhar theoreti- 
cally that, since stellar collisions and close 
encounters are exceedingly rare, it would 
take some 10" years for them to produce 


has shown 


the equilibrium condition required by 
the equipartition of energy. As the Milky 
Way system is believed to have existed 


A large dark cloud in the Milky Way, the Coalsack nebula contains at least 13 
times as much material as the sun. It is estimated to be 500 light-years distant, 
25 light-years in diameter. In this photograph by Marcos A. Severin (see page 
693), the Coalsack stands out strongly next to the stars of the Southern Cross. 
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less than 10” years, it is clear that equipar- 
tition could not have come into being 
through interactions among the stars since 
the galaxy was formed. 

To gain further insight into the prob- 
lem of stellar motions, let us think of the 
stars as molecules of a gas. In the kinetic 
theory of gases, these molecules are re- 
garded as perfectly elastic spheres that 
are too far apart to be perceptibly in- 
fluenced by mutual gravitational forces, 
except during the very short intervals 
when they are about to collide. Upon 
collision, the rate and direction of motion 
are changed. 

Consider first a gas consisting of mole- 
cules all of the same mass. Suppose all 
speeds are identical at the start, but that 
their directions are distributed at random. 
Then, each collision will tend to increase 
the velocity of one molecule and decrease 
that of the other. As the result of a very 
large number of collisions, an equilibrium 
condition will be established in the gas, 
in the sense that the fraction of mole- 
cules having velocities within any narrow 
range will always be the same. Many 
molecules will be moving at the average 
speed for the entire assemblage. Pro- 
gressively fewer will move at 
greater or less than this. 

If the gas is a mixture of several kinds 
of molecules, heavy and light, the heavier 
ones will move more slowly, on the aver- 


speeds 


age having speeds inversely proportional 
to the square root of the molecular weights. 
This situation, under equilibrium condi- 
tions, is what we mean by the equipar- 
tition of kinetic energies. 

But, since any given molecule changes 
its velocity when it undergoes a collision, 
how can we be sure that the equilibrium 
(Maxwellian) velocity distribution will 
actually arise? This question was answered 

















PER CENT OF MOLECULES 





The study of stellar motions is essential to our understanding of the structure and evolution of the Milky Way galaxy. 
The galactic center region is shown here, and the Milky Way from Aquila on the left to Norma on the right, in this pic- 
ture by Mr. Severin. The stars of Scorpius are in the upper right center, those of Sagittarius below center. Vast dark inter- 
stellar clouds, 1,000 square degrees in extent, overlie parts of the Milky Way in Ophiuchus, Scorpius, Serpens, and Scutum. 
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The distribution of velocities in a gas 
obeying Maxwell’s law. The curve is 
plotted for 0.1 intervals of the velocity, 
with the most frequently occurring one 
taken as unity. Thus, about two per 
cent of the molecules in a gas in equi- 
librium will have speeds between 0.3 
and 0.4 of the commonest value. 
Adapted from L. B. Loeb, “The Nature 
of a Gas,” John Wiley and Sons, Inc. 





by the German physicist L. Boltzmann 
in 1872. He was able to compute how 
long it would take for a Maxwellian dis- 
tribution to be reached from another 
state. For a gas whose initial distribution 
of velocities is non-Maxwellian, consider 
the time interval during which all ve- 
locities are brought close to the 
Maxwellian ones (the time required for 
the difference between any two velocity 
components to become | /e or 1/2.7 of the 
original difference). This relaxation time 
is given by 


very 


B—nip 
where 7 is the viscosity and p the pressure 
of the gas. 

For hydrogen at 0° centigrade and at- 
mospheric pressure, the relaxation time 
is 10°° second. This is comparable to the 
time taken by a hydrogen molecule to 
traverse the mean free path, which is the 
average distance traveled by the molecule 
between successive collisions with others. 

The problem of the relaxation time of 
the Milky Way is much more complicated, 
and it is beyond the scope of this article 
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work of 
But we 


to discuss the fundamental 
Chandrasekhar and his pupils. 
can make some very rough estimates from 
the results above. 

Chandrasekhar’s early work, completed 
before it was realized our galaxy contains 
many large and very massive clouds of 
dust and gas, gave a relaxation time of 
10% years, as mentioned earlier. This 
estimate would still be correct if the inter- 
stellar medium were of very low density 
and uniformly distributed throughout our 
galaxy. But there is considerable cloud 
structure, and L. Spitzer, Jr., and M. 
Schwarzschild have analyzed the effect of 
these clouds on stellar velocities. 

Interstellar clouds have different sizes, 
masses, and velocities. The largest ones 
may be 100 parsecs across, each separated 
by perhaps 1,000 parsecs from another 
similar cloud. The may be on 
the order of 10° suns, and the peculiar 
motions, determined from interstellar ab 
sorption lines, are around 10 kilometers 


masses 


per second. 
Suppose a star is located halfway be- 
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tween two of these clouds. Its mean free 
path will thus be about 500 parsecs or 
1.5 x 10° kilometers. Assuming a stellar 
velocity of 20 kilometers per second, we 
find, as a first crude approximation, that 
the time of relaxation is 3 x 10° years. 
A more complicated analysis increases this 
value to 10° or even 10° years, but it is 
still small enough to suggest that during 
the lifetimes of stars there has been some 
approach toward equipartition, though 
not enough time has elapsed to establish 
a true Maxwellian velocity distribution, 

However, the objects we are dealing 
with here are not identical to the mole- 
cules in a gas. The masses of the clouds 
are so great that gravitational effects can- 
not be neglected, and we cannot con- 
sider the clouds to be elastic spheres. If 
they were elastic, their large masses and 
motions of about 10 kilometers per second 
would ultimately produce extremely high 
stellar speeds — far in excess of what is 
actually observed. 

How do the velocities of stars change 
as they grow older, and what is the final 
velocity distribution? The answers to 
these questions depend on both the effects 
of collisions with clouds and the conse- 
quences of galactic rotation. 

According to Spitzer and Schwarzschild, 
who take into account the fact that the 
galaxy does not rotate as a rigid body in 
its outer regions, the velocity v of a star 
at ¢ years after its birth within a cloud 
should be 

v= v[1 + t/(2 x 10°)’. 
Here vo, the initial motion of the star, is 
essentially the turbulent velocity of the 
eddy in the nebula that produced the 
star plus the velocity of the cloud in 
which it was formed. 

In an important paper presented at the 
ninth astrophysical symposium in Liége 
last July, S. von Hoerner adopted a value 
of 10 kilometers per second for vo. His 
calculations show a steady increase in 
the average velocities, ranging from 12 
kilometers per second for stars 200 million 
years old to 30 kilometers per second for 
those five billion years old. ‘These com- 
puted values are represented in the dia- 
gram by the dashed line. 

The plotted observed velocities were 
taken from a recent catalogue by W. 
Gliese for 78 stars within 20 parsecs of 
the sun. These are the only ones for 
which very accurate space motions have 
been determined. Von Hoerner divided 
these stars into eight groups, each being 
assigned an age equal to half its maxi- 
mum possible value as inferred from cur- 
rent theories of stellar origin and evolu- 
tion. 

Agreement with the computed values 
is excellent up to and including the 
4.6 x 10° years age group. But as the 
graph shows, the oldest groups have much 
larger velocities than are predicted by 
the Spitzer-Schwarzschild theory. 

Von Hoerner conciudes that the young 
est stars in his list still have essentially 


the same velocities as they possessed when 
they were merely tenuous condensations 
inside a gaseous nebula. With advancing 
age, the velocities tend toward a Max- 
wellian distribution. But the oldest stars 
must have had huge motions at the time 
of their formation. As von Hoerner says, 
“It seems reasonable to assume that the 
gas of the galaxy originally had a very 
high turbulence, comparable to its ve- 
locity of rotation (about 250 kilometers 
per second), which is still present in the 
velocities of the globular clusters and the 
halo stars — which must have been formed 
at a very early stage. If the diameter and 
the mass of the galaxy have not changed 
greatly since then, hydrodynamical theory 
predicts a time scale for the decay of the 
original turbulence of the order of the 
present mean period of galactic rotation 
(about 200 million years). After an inter- 
val of about one billion (10°) years the 
initial turbulence must have decayed 
completely,” leaving only a small perma- 
nent amount in the gaseous medium to 
be maintained indefinitely by radiation 
pressure of young, hot stars, and by the 
differential galactic rotation. 

In other words, the oldest stars, those 
above about 5 x 10° years, were formed 
before the original turbulence had de- 
cayed. They retain at least part of the 


violent chaotic motions of gases in our 


primitive amorphous galaxy. All the 
younger stars, those formed a billion years 
after the first ones appeared in the Milky 
Way, had essentially similar initial ve- 
locities of about 10 kilometers per second, 
identical with those presently observed 
for gaseous nebulae. Since the initial 
velocities of all stars born after the first 
billion years of the life of our galaxy 
were approximately the same, von Hoer- 
ner argues that stellar mass plays no role 
in the velocity distribution. 

Another important cosmological con- 
clusion drawn by von Hoerner concerns 
the rate of star formation in the galaxy. 
In previous discussions of this problem, 
it has usually been assumed that the 
space density of stars, the number per 
unit volume, depends only upon the rate 
of formation. This has led to the result 





150 r 


Ll —— Observed 
100 ----— Predicted 





SPACE VELOCITY 
IN KILOMETERS PER SECOND 











iL lL lL i 
0.2 os 10 20 5.0 
STAR AGE IN BILLIONS OF YEARS 


The Spitzer-Schwarzschild theory of 

age changes in stellar velocities is com- 

pared with observational results in this 

diagram by S. von Hoerner. The oldest 

stars are moving more rapidly than the 
theory predicts. 
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that this rate has probably been constant 
throughout the lifetime of the galaxy. 
But von Hoerner points out that in his 
theory all stars, except those formed dur- 
ing the first billion years, were created in 
a very thin layer. The fact that we now 
observe many stars at great distances from 
the central plane of our galaxy is partially 
explained by increases of stellar kinetic 
energies as a result of the Spitzer- 
Schwarzschild mechanism. Hence, von 
Hoerner concludes that the rate of star 
formation at the beginning was 10 times 
faster than at present. One half of all 
presently observed stars must have been 
formed during those first billion years. 





OCCULTATIONS OF REGULUS 
BY VENUS 

The passage of Venus in front of Regu- 
lus on July 7th this year was a_phe- 
nomenon so rare that it is often stated 
that no previous occurrence has been re- 
corded. One report does exist, however, 
of a naked-eye observation in A.p. 885, 
probably at Bagdad. The Arab astrono- 
mer Ibn Jounis tells that on September 
9th of that year Regulus appeared to be 
occulted by Venus one hour before sun- 
rise. 

In 1874, the English astronomer J. R. 
Hind calculated the position of Venus 
relative to the star for the time of this 
old observation, using Leverrier’s tables 
of the planet. Hind found that only a 
very close appulse had taken place, the 
least separation of the two bodies having 
been 1.7 minutes of arc. To a naked-eye 
watcher, however, the star would have 
been lost in the planet’s glare, simulating 
an occultation. 


NORTH-SOUTH AURORA 
CORRELATION 

One finding, from intensive studies of 
the aurora carried out at Cornell Uni- 
versity by C. W. Gartlein, is that on any 
night an aurora is seen in the Northern 
Hemisphere one will be seen in the 
Southern, weather conditions permitting. 
The two auroras will not necessarily look 
alike. 

Since whenever conditions are favorable 
in the auroral zone in one hemisphere 
the midnight sun will be shining in the 
other, it was necessary to select data from 
lower geomagnetic latitudes. He used 
observations secured at Ellsworth in 
Antarctica and in the United States. From 
experience gained in plotting maps for 
thousands of auroras, it was possible to 
estimate the distribution of displays even 
when only a few observations were avail- 
able. 

In his News Letter No. 23, Dr. Gartlein 
writes: “It appears that the U. S. will 
report an aurora on any clear night hour 
that Ellsworth reports one. The forms 
are not necessarily the same in both 
places, nor does the Ellsworth aurora al- 
ways appear to be ahead of or behind the 








OBSERVING THE SATELLITES 


THe “PADDLE-WHEEL” SATELLITE 


N THE MORNING of August 7th, 

at 14:24:20 Universal time, a 90- 
foot, 105,000-pound Thor-Able III rocket 
roared aloft from Cape Canaveral to 
place Explorer VI — the “‘paddle-wheel” 
satellite — in orbit. 

During each revolution 195932 comes 
to within 153 miles of the earth, gaining 
a top speed of 23,028 miles per hour, and 
then moves outward to apogee at 26,397 
miles, slowing to 3,122 miles per hour. 
This highly elongated orbit is well suited 
to the complex mission of surveying the 
physical environment in a vast cross sec- 
tion of space that reaches one-ninth of 
the way to the moon. 

More than 50 scientific and industrial 
groups collaborated under the technical 
direction of Space Technology Labora- 
tories, Inc., in developing this complex 
satellite for the National Aeronautics and 
Space Administration. Over 100,000 indi- 
vidual components were built into the 
142-pound payload. 

Most of these are housed in a thin 
(1/16-inch) black aluminum shell, about 
26 inches in diameter, 29 inches deep, 
and slightly flattened on the bottom. 


Four aluminum arms that carry 20-inch 
square vanes jut out nearly three feet 


from the waist section of this container. 

Each vane, consisting of tapered sec- 
tions of honeycomb plastic, supports cells 
on both sides for converting sunlight into 
electrical energy. In all, there are 8,000 
silicon-junction cells, each capable of pro- 
ducing, when fully illuminated, about 7} 
milliwatts of electrical energy. Glass filters 
block harmful ultraviolet radiation, and 
the energy produced is stored in nickel- 
cadmium batteries. Maximum utilization 
of sunlight is assured by the satellite’s 
rapid rotation at about three revolutions 
per second and by the tilt of the paddles, 
though only a fraction of the cells are 
fully illuminated at any one time. The 
entire 30-pound power-supply system is a 
prototype of those to be used for future 
space missions, and seems to be operating 
as planned. 

Probes of interplanetary space are vir- 
tually useless unless radio contact can be 
maintained. Several of the experiments 
in Explorer VI are designed to provide 
fundamental data on problems of radio 
propagation. One receiver monitors the 
very-low-frequency signals from the Navy 
transmitter, NSS, at Annapolis, Maryland, 
and provides data on the dispersive prop- 
erties of the atmosphere at the frequency 
of 15.5 kilocycles. 

In addition, three transmitters included 


in the payload measure the electron den- 
sity of the medium between the satellite 
and receivers at Kalae, Hawaii. This 
analysis involves a comparison of the ef- 
fect of electrons on the Doppler shift at 
two widely separated frequencies. The 
Hawaiian station is also measuring Fara- 
day rotation of the plane of polarization, 
which depends on the total ionization 
along the propagation path. At the Na- 
tional Bureau of Standards laboratory in 
Boulder, Colorado, amplitude and phase 
fluctuations in the satellite’s signals 
caused by changes in the ionosphere are 
being studied. 

Three separate instruments 
aboard the paddle-wheel satellite are de- 
voted to investigations of the Van Allen 
belts of cosmic radiation. Previous in- 
formation on the outermost of these has 
been based on rather sketchy returns 
from probes making at most two passages, 
whereas the new vehicle crosses through 
the belts twice in each revolution. 

High-energy particles are counted by 
a set of six lead-shielded, gas-filled cylin- 
ders arranged concentrically around a 
seventh. Some particles may penetrate 
as many as three chambers. A medium- 
energy experiment utilizes a gas-filled ion 
chamber and a Geiger counter, while the 
low-energy part of the cosmic ray spec- 
trum is monitored by a scintillometer. 
Taken together, these units provide a 
very comprehensive analysis of the radia- 


sets of 





Explorer VI, with its vanes fully extended. Each side of the paddles carries 1,000 solar cells, in groups of 100, manufactured 
by Hoffman Electronics, Inc. This energy-conversion system is expected to function throughout the satellite’s lifetime. 
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that constitute the 


known hazard to manned spaceflight. 


tion belts vreatest 

The properties of the earth’s magnetic 
field are important for an understanding 
of the 
magnetometer for measuring the strength 


cosmic ray results. A  search-coil 


and direction of this field, and a flux-gate 
device for determining more exactly the 
component that is parallel to the spin 
included in the 


axis of the satellite, are 


instrumentation. But we must know the 


orientation of the spin axis to interpret 
results. 


these Pherelore, the phase se 


lationship between the magnetometer and 


a photoelectric sun scanner is being 
monitored. 
Phe frequency of encounters with 


micrometeorites and the momenta ol 
these objects are observed with a pair of 
microphones that detect impacts on cer 
tain areas of the satellite’s skin. 

In an experiment that has future ap 


plications, the temperature of a portion 


of the satellite’s exterior can be con 
trolled by the operation of a movable 
propeller shaped vane that alters the 


radiation characteristics. Temperature 
readings from several parts of Explorer 
VI indicate it is operating well within 
the designed range of 25° to 115°F. 


A small 


that focuses an image on a photocell, is 


facsimile unit, with a mirro 


designed to provide pictures of limited 


earth and its clouds. 


resolution of the 


The 


data gathered from this great 















CONVERTERS 
NO. 2 &NO.3 
40 SECOND ACCELEROMETER 
ASPECT TIMER BATTERIES 
INDICATOR. 





ecacgee, § 


‘COMMAND BOX 
DIGITAL 
DECODER ~ 


(ON CHAMBER 
GEIGER- 


TEMP RANGE 


REF ——» 


SEARCH COIL 
MAGNETOMETER 


LOGIC 
(UNDERNEATH) 


TELEVISION 
LOGIC CIRCUIT 


COMMAND RECEIVER 





















INJECTION ROCKET 


HEAT SINK 


I50W TRANSMITTER 
5W DRIVER 
(UNDERNEATH) 


PROPORTIONAL 
COUNTER 
(CHICAGO) 
STATIC 
CONVERTER 


108 MC 
TRANSMITTER 


BATTERIES 
SUBCARRIER OSCILLATOR 
AND 


MULTIPLEXER “A” 


PARAMETRIC AMPLIFIER 


\ DIGITAL 
TELEMETRY 


SUBCARRIER OSCILLATOR 


AND . 
MULTIPLEXER "8" 


The tightly packed instrument array in Pioneer VI’s 142-pound payload. All 
illustrations here are official U. 8. Air Force photographs. 


variety of observations are sent to the 


earth in essentially two different ways. 
Iwo one-watt transmitters operate con- 
tinuously at 108.06 and 108.09 megacycles, 
sending information in analogue form. A 
third transmitter, broadcasting at an un 
disclosed ultra-high frequency, is operated 
intermittently at 40 about 90 
minutes out of every six hours, since the 


solar batteries cannot provide sufficient 


watts for 


energy for continuous operation at this 
power, 

Chis third unit furnishes experimental 
data in digital form, by means of a light- 
weight “telebit” computer, which tallies 
and stores the data for later rapid trans- 
mission. ‘Thirty different operations of 
the satellite, including the activating of 
this 
mand 
principally 


transmitter, are controlled by com- 


signals from ground — stations, 


located at Cape Canaveral, 


Florida; Millstone Hill, Massachusetts; 
Singapore, Malaya; Jodrell Bank, Eng- 
land; and those already mentioned in 


Colorado and Hawaii. 


The 50-ton, liquid-fueled Air Force 
Thor IRBM, which was modified for 
placing Explorer VI aloft, developed 


150,000 pounds of thrust for about 160 
seconds. Next, the liquid-fueled, two-ton 
Able vehicle (a modified Vanguard sec- 


ond stage) developed about 7,500 pounds 


The great Thor-Able HII begins its 
climb to place the Explorer VI satel- 
lite inte orbit around the earth. 


of thrust during some 100 seconds. ‘This 
first time a Thor-Able vehicle 
placed a satellite in orbit. 

When. second-stage burnout occurred, 
eight spin rockets were fired to stabilize 
the final stage and payload. Then the 
plastic nose fairing was jettisoned, allow- 
ing the four vanes, which were previously 
folded under the spheroidal body, to 
spring into position. 

\  500-pound,  solid-fueled Allegany 
Ballistic Laboratory rocket, developing 
about 3,000 pounds of thrust in 40. sec- 
onds, was used for the third stage. After 
burnout, springs separated the paddle 
from the empty rocket casing. 
Painted white, the latter is brighter than 
the instrument package, unless the sun 
happens to glance specularly from one 
of the vanes. Accordingly, the rocket. is 
designated 1959$1. It seems to have an 
orbit similar to Explorer VI. 

The primary system for tracking this 
new satellite employs the Doppler shift 
of signals transmitted from the ground 
the satellite. For this 
purpose, several large radio telescopes, 
including that at Jodrell Bank, have been 
modified for “multiplex” operation. 

Baker-Nunn photographs of the rocket 
were first obtained at Arequipa, Peru, 
and Johannesburg, South Africa. The 
tracking Camera at Woomera, Australia, 
took several photographs of 195982 at 
12,000 miles, four times 
farther than for any earlier satellite. 


was the 


wheel 


and rebroadcast by 


ranges up to 





\ccording to the NASA 
center, the anomalistic period of Explorer 
VI amounted to 12 hours and 46.43 min- 
utes on August 18th. The orbital plane 
is inclined 47.1 degrees to the equator, 
and the eccentricity is 0.7612. Because of 
the tremendous change in speed between 
perigee and apogee, the satellite’s motion 
with respect to the stellar background is 
unusual. Sometimes the apparent motion 
However, when the satellite 


computing 


is eastward. 
approaches apogee, its eastward motion 
is slower than that of the earth rotating 
beneath it, and subsatellite points on the 
carth’s surface progress westward. 

Due to its great distance at 
Explorer VI is perturbed considerably 
by the moon. Calculations by Y. Kozai 
and C. Whitney at the Smithsonian Astro- 
physical Observatory show that periodic 
lunar perturbations are now lowering the 
perigee height. The effect of air drag is 
thereby greatly increased, reducing the 


apogee, 


satellite’s lifetime to two years — only 
1/10 of what it would be in the absence 
of the moon. However, a small “kick” 
rocket, not yet fired, might be activated 
to raise perigee and prolong the paddle 
wheel’s life. 
Project ‘TEPEE 

EVERAL variations of the radar prin- 

ciple are being employed continuous- 
ly for the detection and tracking of arti- 
ficial satellites. Features of one system 
that can detect launchings taking place 
halfway around the world have recently 
been revealed by the Office of Naval Re- 
search. 

Ordinary radar is effective only along 
the line of sight, but pulses of much 
lower frequency, in the 10- to 20-mega- 
cycle range, can be bounced back and 
forth between the ionosphere and_ the 
earth’s surface. ‘Thus, these signals may 
travel far beyond the transmitter’s hori- 
von. At each reflection a portion of the 
incident energy is scattered; finds 
its way back to a sensitive receiver near 


some 








Signals returning from successive re- 
flections are delayed more and more with 
respect to the time of emission of the 
original pulse. The total duration of this 
delay is proportional to the zigzag dis- 
tance to each point of reflection. Since 
the heights of various ionospheric layers 
gradually change with time, there is a 
slowly varying background pattern 
against which any new source of reflec- 
tion will suddenly emerge. 

Project Tepee, originated by W. J. 
Thaler of ONR, employs frequencies that 
are readily scattered by the cloud of hot 
gases left in the wake of a major rocket 
launching. Moreover, satellites traveling 
through ionized regions of the atmos- 
phere pick up electrons from their sur- 
roundings and then attract a fast-moving 
swarm of positively charged ions. The 
disturbance thus created can also be de- 
tected by the Tepee system. 

Nuclear explosions, lightning flashes, 
and aurorae can cause sudden pips on 
the oscilloscope screen used at the re- 
ceiver, but these can generally be dis- 
tinguished from satellite echoes. At pres- 
ent, because of the instability of the 
ionosphere and the low transmitter pow- 
er, the ‘Tepee system is about 95-per-cent 
reliable. 

In some other modifications of the 
radar principle, continuous rather than 
pulsed radiation is used, and the receiver 
is at a great distance from the transmitter. 
For example, as early as October, 1957, 
the first Sputnik was tracked by John D. 
Kraus at Ohio State University by means 
of 20-megacycle WWV transmissions re- 
flected from the ionized trails of the or- 
biting satellite and its carrier rocket. Re- 
cently, at Cornell University, the 10- and 
15-megacycle transmissions from WWV 
have been found to give two distinctive 
types of reflection from the ion trail of 
Discoverer I, whose radio was not func- 
tioning properly. 

The Advanced Research Projects Agen- 
cy has used other methods for detecting 
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The major components of the 90-foot Thor-Able III rocket that carried the 
paddle-wheel satellite into space on August 7th. 
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forming a line across the southern part 
of the United States. ‘Transmitters in 
Alabama and Arizona send out 50 kilo- 
watts of continuous power at the Mini- 
track frequency, 108 megacycles. Receiv- 
ing stations utilize great antenna arrays 
so that interference patterns set up by 
radiation reflected from satellites can be 
measured. Receivers for the eastern 
branch are located in Georgia and Mis- 
sissippi, and for the western in New 
Mexico and California. The central sec- 
tion of ARPA’s detection line, with trans- 


mitter at Ft. Sill, Oklahoma, and re 

ceivers in Arkansas and New Mexico, 

utilizes the Doppler principle. 
DISCOVERERS V AND VI 


WO similar Discoverer satellites, fifth 

and sixth in the series sponsored by 
the Advanced Research Projects Agency, 
were launched into near-polar orbits 
from Vandenberg Air Force Base, Cali- 
fornia, within a week of one another — 
on August 13th at 19:00 UT and on the 
19th at 19:25 UT. A major purpose of 
these experiments was to test the system 
for recovering payload capsules from or- 
bit, but in both cases the instrument 
packages were lost. 

In most respects Discoverers V and VI 
resembled earlier satellites in the series 
(Sky AND ‘TELESCOPE, June, 1959, page 
444). However, the Thor booster stages 
were fueled with a denser hydrocarbon 
propellant, known as RJ-I, and the ad- 
ditional energy placed heavier payloads 
into higher orbits. Before ejection of 
their re-entry packages, each of the 
19-foot-long, five-foot-diameter satellites 
weighed about 1,700 pounds. 

According to the telemetry report from 
Discoverer V, its 195-pound recovery 
capsule separated as planned on August 
I4th at 21:42 UT. Similarly, the 300- 
pound package carried on the nose of 
backward-traveling Discoverer VI was 
pushed away from its orbiting carrier on 
August 20th at 22:27 UT, but in neither 
case was a radio signal received from the 
re-entry vehicle. Extremely low tempera- 
tures in each satellite may have inacti- 
vated the batteries supplying power for 
the capsules. Not only would this failure 
silence the capsule’s radios but release of 
the parachutes could not occur. 

The orbit of Discoverer V, 
inclined 80.0 degrees to the earth’s equa- 
torial plane, according to Space Track. 
Initially the nodal period was 94.1 min- 
utes, with perigee height of 135 miles and 
apogee of 457. Its orbital career will 
probably end by early October. Discoverer 
VI, 1959Z, is traveling in a plane inclined 
at 84.0 degrees, with initial nodal period 
of 95.2 minutes, perigee height 131 miles 
and apogee 528 miles. By mid-October it 
will probably plunge into the dense lower 
atmosphere and vaporize. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 
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AMERICAN ECLIPSE PLANS 

being under- 
taken by American astronomers for the 
total eclipse of the sun on October 2nd. 
A group from the University of Minne- 
sota is in French West Africa to test a 
theory of the solar corona, proposed by 
Paul Kellogg and Edward Ney, that the 
sun’s outermost atmosphere consists of 
trapped charged particles, similar to the 
Van Allen radiation belt surrounding the 
earth. 

On the Canary Islands, University of 
Wisconsin scientists will attempt to map 
the corona, and to obtain measurements 
farther out in the corona than ever be- 
fore, in order to study its change of tem- 
perature with height. 

A joint expedition from Sacramento 
Peak Observatory and High Altitude Ob- 
servatory is trying again to investigate 
the flash spectrum. Last year this group 
was unable to carry out its program in 
the Danger Islands because of a thunder- 
storm (Sky AND TELEscore, December, 
1958, page 68). The party is located at 
the southern tip of Fuerteventura in the 
Canary Islands. 

A 17-year-old amateur from Madison, 
Wisconsin, Tim Wyngaard, accompanies 
this third expedition. Sponsored by the 
National Academy of Sciences’ IGY Com- 
mittee and nominated by the Astronomi- 
cal League, he is spending about one 
month at the eclipse site. 


Several expeditions are 


1955 FIREBALL OVER FRANCE 

Among the major meteoric phenomena 
of recent years was a fireball, brighter 
than the full moon, that passed over 
France on November 17, 1955, at 16:30 
Universal time, about half an hour after 
sunset. Its flight was marked by luminous 
outbursts and a white train which per- 
sisted for a quarter of an hour in the 
twilight sky before being wholly dis- 
persed by upper-air winds. Many excel- 
lent photographs of this train were ob- 
tained. 

So striking was the spectacle that A. 
Danjon, director of Paris Observatory, 
who saw the meteor himself, appealed by 
press and radio for reports from observers. 
In a single week over 6,000 letters were 
received from five countries. 

The reports have now been analyzed by 
J. Kovalevsky of Paris Observatory. The 
object crossed France centrally in a north- 
easterly direction, moving in a path in- 
clined only about 13 degrees to the hori- 
zontal, and faded out at a height of 24 
miles. ‘The meteor had its radiant point 
in Scorpius, not far from Antares. 

Dr. Kovalevsky has calculated the origi- 
nal orbit around the sun that was fol- 
lowed by this body before it collided with 
the earth, on the simplifying assumption 
that it was a parabola. The orbit lay al- 
most exactly in the plane of the ecliptic, 


NEWS NOTES 


and the meteoroid had been closest to the 
sun (about 60 million miles) one month 
before its destruction. 

The details of this study appear in the 
May, 1959, issue of l’Astronomie, monthly 
journal of the Astronomical Society of 
France. 


A LUNAR ATMOSPHERE 
AND PROTON BOMBARDMENT 


Although refined modern observations 
have not given any certain indication of 
an atmosphere surrounding the moon, 
there may be a highly tenuous envelope 
consisting of gases released during vol- 
canic processes (August issue, page 561) 
and by radioactive decay in lunar rocks 
(May, 1958, page 342). 

Hitherto, it was thought that two op- 
posing processes determined the proper- 
ties of such an envelope: accumulation of 
gases from the surface, and escape of 
faster-moving molecules from the weak 
gravitational attraction of the moon. 
Now, at the Goddard Space Flight Cen- 
ter, J. R. Herring and A. L. Licht point 
out another important process. They find 
that high-speed protons known to be 
ejected from the sun could be very effec- 
tive in stripping the moon of a gaseous 
envelope. 

In 1951, the German astronomer L. 
Biermann calculated the flux of particles 
from the sun. This “solar wind” can be 
visualized as a cloud of protons, about 
1,000 of them per cubic centimeter, travel- 
ing at 1,000 kilometers per second. In 
an elastic collision with an atom, each 
such proton transfers an average of 1,000 
electron volts of kinetic energy, giving 
the bombarded particle a high enough 
velocity to escape from the moon. 

The density of any lunar atmosphere 
would be reduced by a factor of 10” for 
argon, 10' for water vapor, 10” for car- 
bon dioxide, and 10” for sulfur dioxide. 
The Washington, D. C., scientists note 
that their calculations are consistent with 
an estimate of 5 x 10” atmosphere for 
the upper limit of gas density at the 
moon’s surface, recently obtained from 
radio observations of an occultation of 
the Crab nebula (Sky AND TELESCOPE, 
November, 1957, page 12). Their calcula- 
tions are reported in Science for July 31, 
1959. 


UPPER-AIR FLARE 

A brilliant cloud of sodium vapor was 
released high above the eastern United 
States at 4:18 a.m. Eastern standard time 
on August 17th, in an experiment to 
study high-level winds and atmospheric 
diffusion. Under auspices of the National 
Aeronautics and Space Administration, a 
Nike-Asp two-stage rocket was sent aloft 
from Wallops Island, Virginia. The nose 
cone contained sodium pellets and _ ther- 
mite in a mechanism that produced a 
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IN THE CURRENT JOURNALS 


SOME RECENT RUSSIAN OBSERVA- 
TIONS OF VENUS, by Robert S. 
Richardson, Griffith Observer, Sep- 
tember, 1959. “From his observations 
Kozyrev believes that there is no con- 
vection in the lower atmosphere of 
Venus. The atmosphere is stable at 
the surface where only a faint twilight 
prevails. All the effects of weather ap- 
pear in the upper layers of the atmos- 
phere where the sunlight penetrates. 
This appears to be the only point upon 
which all the experts are agreed — that 
it is dim on the surface of Venus. Our 
knowledge of conditions there is equal- 
ly dim. And we are still groping for 
more information.” 











trail of sodium exhaust after the rocket 
reached a height of 50 miles. 

Near the top of the vehicle’s climb, 
150 miles above ground, the sodium trail 
emerged from the earth’s shadow into 
sunlight, becoming visible as a_ bright 
orange-yellow cloud. This flare was seen 
by observers as far away as Alabama and 
Ohio. At Washington, D. C., it remained 
visible for half an hour. Tracking cameras 
at five stations were used to monitor the 
drift and eventual dispersion of the 
luminous patch. 


TRANSATLANTIC RADIO 
VIA THE MOON 

For the first time, radio messages were 
sent across the Atlantic Ocean by means 
of reflection from the moon in May and 
June of this year. The transmitter in 
England was the world’s largest steerable 
antenna, the 250-foot paraboloid at Jod- 
rell Bank, near Manchester. It directed 
Morse code and continuous-wave signals 
at the moon, with a power of one kilowatt 
at a frequency of 201 megacycles per sec- 
ond. 

On Sagamore Hill in Hamilton, Massa- 
chusetts, the signals reflected from the 
moon were picked up by the 84-foot an- 
tenna operated by the Air Force Cam- 
bridge Research Center. The first message 
was: “Jodrell Bank to AFCRC. We'll 
have no trouble with fishing boats on 
this circuit.” Tone signals were received 
during the June series of experiments. 

At the frequency used, echoes are re- 
ceived only from a small central part of 
the lunar disk. Because of the large-scale 
roughness of the moon’s surface, and the 
continual change in its orientation as the 
libration alters, the fraction of the cen- 
tral area that is effective in producing 
the echo is constantly varying. As a 
result, large increases and decreases in 
signal strength are observed in the course 
of a few seconds. Peak signals can be 
100 times stronger than those in the 
troughs. This phenomenon of libration 
fading is a handicap to radio communica- 
tion via the moon that can be minimized 
by suitable techniques. 








On a single fine-grain negative of the great spiral galaxy in Triangulum, M33, the Lowell 13-inch telescope’s limiting mag- 
nitude for a 45-minute exposure is 18.5, as seen in the left-hand picture. But photographic magnitude 19.7 is reached (right) 
when 10 negatives are superimposed. Lowell Observatory photographs. 


LOWELL COMPOSITE 
PHOTOGRAPHS EXTEND 
LIMITING MAGNITUDE 

By a combination of techniques, stars 
five times fainter than those previously 
observed with Lowell Observatory’s 13- 
inch telescope have been successfully pho- 
tographed with that instrument. H. L. 
Johnson, R. Neville, and B. Iriarte de- 
scribe their methods in Lowell Observa- 
tory Bulletin No. 93. 

Normally, a limiting magnitude of 18.0 
in blue light is reached on a 103a-O plate 
exposed for 45 minutes with the 13-inch. 
Longer exposures give such an increase 
in sky background that recorded details 
become lost in the plate fog. But by using 
a special metol-sulfite fine-grain developer 
introduced by W. W. Morgan for spectro- 
graphic work, the Lowell astronomers 
gained half a magnitude, to 18.5. 

For a further extension to fainter stars, 
they borrowed a technique first used in 
1920 by O. H. Truman and E. C. Slipher 
for planetary studies. A composite pic- 
ture, made by superimposing several pho- 
tographs, will show features not definitely 
identifiable on any of the individual 
negatives. 





For stellar photography, 10 separate 
plates of the same sky area were used, 
each exposed 45 minutes and developed 
in metol-sulfite. A two-times enlarged 
positive print was made to serve as a 
guide in aligning the superimposed plates. 
Chen, with Slipher’s planetary apparatus, 
two composite positives were made, each 
from five of the 10 plates, and finally 
combined to give a single negative. In 
the case of the galaxy in Triangulum, 
M33, pictured here, the composite has a 
limiting magnitude of 19.7, a gain of 1.2 
magnitudes over any one individual plate 
and of 1.7 magnitudes over the initial 
limit with the 13-inch telescope. 


ASTRONOMY MAGAZINE 
CHANGES HANDS 

Fifty years ago Leon Barritt published 
a monthly chart of the evening sky that 
was syndicated in many newspapers. 
Popular response led him and Garrett P. 
Serviss to expand this feature into a peri- 
odical called Monthly Evening Sky Map. 
It featured current news of the planets, 
a chart of their changing positions dur- 
ing each month, and a map of the sky for 
pre-dawn observers. 


The magazine is now a quarterly, and 
has recently been published by a New 
Jersey amateur, Irving L. Meyer. In July 
it was acquired by three members of the 
St. Louis Astronomical Society, Donald 
D. Zahner, who will act as editor, Theo- 
dore P. Desloge, and Hollis E. Suits. The 
inventor of the Spitz planetarium, Ar- 
mand Spitz, is associate editor, his in- 
terest in Monthly Evening Sky Map going 
back to 1939, when he assisted Mr. Bar- 
ritt’s widow to continue publication upon 
the death of her husband. 

Mr. Zahner expects to 
monthly beginning in January, 1960, ex- 
panding the magazine in size and re- 
designing its format. He will continue 
to direct its contents to beginners in as- 
tronomy, both juniors and adults. Walter 
Scott Houston will conduct a_ special 
column, and Thomas R. Cave, Jr., will 
write a beginner’s telescope making de- 
partment. The October issue, for 1959's 
last quarter, has now been published. 

The bimonthly will have a subscription 
price of $3.00 per year. Information about 
rates for club members and a sample 
copy of the October issue (25 cents) may 
be obtained from Sky Map Publications, 
Inc., P.O. Box 213, St. Louis 5, Mo. 


publish _ bi- 
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An Amateur’s Solar Observations 


WALTER J. SEMERAU 


INE consecutive days of solar ob- 

serving are rarely possible near 

Buffalo, New York, where we think 
ourselves fortunate to have sunshine on 
two or three days in a row. Yet, on every 
day of a vacation that I had planned to 
devote to solar observing, beginning 
July 25th, I was able to obtain spectro- 
heliograms. 

In the back yard of my Kenmore home 
is a small observatory, containing a spec- 
troheliograph and the prominence tele- 
scope described on page 368 of Sky AND 
TELEscoreE for May, 1958. In last month’s 
issue (page 643) details were presented of 
the equatorial mounting that carries both 
of these instruments. 

Designed for photographing the sun’s 
disk in red hydrogen-alpha light, at a 
wave length of 6563 angstroms, the spec- 
troheliograph has a 2-inch objective with 
a focal length of 36 inches. Its optical 
system includes a plane diffraction grating 
and an 8-inch spherical mirror. 

Although a period of marked solar ac- 
tivity occurred in the middle of July, ac- 
companied by tremendous disturbances in 
radio communications and the earth’s 
magnetic field, I was unable to work on 
the sun at all, visually or photographical- 
ly, until the 25th. Even then, the sky 
cleared only for 12 minutes during the 
afternoon, when I exposed five frames 
with the spectroheliograph. 

On the facing page, spectroheliograms 
from six different days are reproduced. 
In each case north is at the upper left, 
with east on the lower left, the sun’s 
equator extending diagonally across the 
picture. Hence, the direction of solar 
rotation, and the general movement of 
spots, prominences, and other features, 
is toward the upper right. 

The top left photograph was taken on 


FACING PICTURES: Photographs of 
the sun’s disk in hydrogen-alpha light, 
taken by the author during his vaca- 
tion late in July this year. The dates 
and Universal times of the exposures 
were: top row (left to right): July 26, 
13:59; July 28, 16:43; middle: July 30, 
13:16; July 31, 18:25; bottom: August 
1, 13:26; August 2, 12:12. The two 
bright areas that appear in the eastern 
(lower-left) quadrant of the first pic- 
ture were designated plage regions 91 
and 94 by the High Altitude Observ- 
atory in Colorado. Region 94, the 
lower one, was the site of a flare of im- 
portance 2 on July 29th, at 19:28 Uni- 
versal time, the first major activity to 
develop there during this nine-day 
period of observation. 


July 26th, when the sky was a clear blue 
and seeing conditions were fair. Two 
plages or bright regions have appeared 
near the eastern edge of the disk, each 
trailing slightly behind a large sunspot 
group. The spectroheliogram shows only 
the leader spot in each case, since the 
high-level plages cover up the spots be- 
neath them. Close to the central meridian 
are two dark filaments, one nerth and 
the other south of the solar equator. In 
the adjacent picture, obtained two days 
later, these features have moved notice- 
ably westward. 

On July 30th, although the seeing was 
bad, a small bright flare, estimated as of 
importance 1, was recorded near the 
northwestern limb, as shown at the top 
of the middle left-hand picture. On this 
day clouds stopped my observations after 
half an hour. 

Activity on the 3lst was similar to the 
previous day’s, but no flares were seen or 
photographed. The two dark filaments, 
so conspicuous throughout this period, 
were passing over the west limb as quies- 
cent prominences, somewhat changed in 
$1ze. 

There was much activity on August Ist. 
In the plage area that was now in the 
northwest quadrant (near the top of the 
disk), a class-2 flare can be seen, and 
another, of class 1, is in the second plage 
area just above center. In the latter 
plage a dark filament appeared and 
disappeared, its shape and distinctness 
changing as the wave length used for 
the observation was slightly altered. 

The final picture, in the lower right, 
was obtained the next day, when the 
seeing was better than average and all 
the dark features showed up well. The 
same filament then appeared clear and 
sharp, above and right of center. 

During these same days I obtained 
records of solar prominences. Reproduced 
at the right are selected frames from a 
series of 30 exposures, taken at minute 
intervals on July 26, 1959, from 15:30 
to 16:00 Universal time. They trace the 
development and decline of a small erup- 
tive arch prominence on the east limb of 
the sun, about 10 degrees north of the 
solar equator. A quiescent prominence is 
in the left-half portion of the field. From 
top to bottom, the pictures were taken at 
these Universal times: 15:00, 15:03, 15:08, 
15:14, 15:18, 15:20, 15:24, and 15:30. 

When, at 19:25 UT on August 2nd, 
the sun was finally blocked from view by 
local obstructions, one of the most in- 
teresting and educational vacations in my 
experience had ended. 


October, 
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Amateur Astronomers 


TUCSON AMATEURS VISIT Kit PEAK OBSERVATORY 


N JULY 26th, under the guidance of 

Dr. A. Keith Pierce, associate di- 
rector of Kitt Peak Observatory, mem- 
bers of the Tucson Amateur Astronomers 
took a field trip to view construction 
progress at the nation’s new optical ob- 
servatory in southern Arizona. 

The visitors found much activity én 
the mountaintop, where it was 25 degrees 
cooler than Tucson’s 97° Fahrenheit that 
day. The area is changing rapidly from 
its original primitiveness pictured in Sky 
AND TELEscopeE for August, 1958, page 
493. Shops, caretaker’s house, office and 
laboratory, dormitory, water-collection 
system, and sewage disposal all are under 
development. 

The building of the 36-inch telescope 
was nearing completion, and the tele- 
scope itself is expected about October. 
When standing in the 36-inch dome, we 
were just as high as the 6,875-foot sum- 
mit of Kitt Peak itself. which could be 
seen to the north. The 16-inch tele- 
scope is as yet the only instrument in 
operation. 

But work has already begun on founda- 
tions for the 80-inch reflector, which will 
be the world’s fifth largest optical tele- 
scope. Large broken rocks, just blasted, 
are the predominant feature of the land- 
scape at this spot. 

The 60-foot tower formerly used in 
the site survey has been moved close to 
the location of the four-million-dolla 
solar telescope (Sky AND TELEscoPE, Feb- 
ruary, 1959, page 183). The tower is now 
being used for air turbulence tests and 
microthermal studies. At the solar site, 
drilling is under way to obtain cores of 
the ground’s substructure for locating the 
300-foot long, 20-by-20-foot diagonal tun- 
nel that will be the underground part 
of the solar telescope. 

A water-pressure tank, 10 by 52 feet, 
is set up not far from the site of the Uni- 
versity of Arizona’s 36-inch reflector, which 
will be moved to Kitt Peak from Tucson. 
We marveled that such a large tank could 





J . oe 
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have been brought up in one piece over 

the six miles of steep, winding road that 
leads up the mountain. 

DONALD J. STRITTMATTER 

1840 E. Lee St. 

Tucson, Ariz. 


NORTHWEST CONVENTION 


The first woman chairman of the 
Northwest Region of the Astronomical 
League is Mrs. Fred Cummings, Tacoma. 
Washington, who was chosen during the 
closing session of the regional convention 
at Tacoma in July. Other officers are 
Walter M. Grizzle, Wenatchee, Washing- 
ton, vice-chairman; Mrs. W. Henry Kobs, 
Portland, Oregon, recording secretary; 
Norman C. Dalke, Seattle, executive sec- 
retary; Howard J. Richards, Portland, 
treasurer; and the undersigned, regional 
representative. 

Our total of 112 registrations broke 
the previous attendance record for the 
region set at Portland in 1958. The 
College of Puget Sound was the scene 
for most activities, including a sky party, 
which was preceded by a lecture on 
double stars by Dr. R. M. Petrie of the 
Dominion Astrophysical Observatory. 

EDWARD J. NEWMAN 
324 W. Yakima Ave. 
Yakima, Wash. 





MONTREAL, CANADA 


The Montreal Centre of the Royal 
Astronomical Society of Canada has an 
active group of lunar observers, under 
the leadership of George Wedge. An 
interesting training project was begun 
two years ago. Each new observer is sup- 
plied with blank forms representing the 
lunar disk, on which he draws each crater 
as he identifies it. Of the 15 persons who 
have taken part in the training program, 
two have identified over 220 craters. For 
the more advanced members, there is a 
co-operative study of the details in six 
important craters, including Alphonsus. 


a ee. 


THIS MONTH’S MEETINGS 


Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Dallas Health and Science 
Museum Planetarium. October 26, Rich 
ard T. Harvey, ‘Astronomical Measure- 
ments.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum of 
Natural History. October 7, Dr. Robert 
Fleischer, Rensselaer Polytechnic Insti- 
tute, “Listening in on the Universe.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. October 3, Calvin 
S. McCamy, National Bureau of Stand- 
ards, “Color Perception from Abridged 
Color Projection Systems.” 


STELLAFANE IN 1959 
EMBERS of the Astronomy Section 
of the Rochester Academy of Sci- 

ences in New York State prepared the 
program for the August 8th convention 
of telescope makers at Springfield, Ver- 
mont. Some 260 persons came to renew 
old acquaintances and to see the instru- 
ments on display. 

In the afternoon four informative talks 
were given: “Telescope Construction in 
a Large Astronomy Club,” by Richard 
Luce, New York Amateur Astronomers 
Association; “Diffraction Effects in Re- 
flecting Telescopes,” by Edgar Everhart, 
University of Connecticut: “A Field 
Flattener for Average Amateur Parabo- 
loids,” by Charles Spoelhof of the Roch- 
ester group: and “The All-Purpose Tele- 
scope,” by Dr. Henry E. Paul, Norwich, 
New York. 

An annual feature of this meeting is 
the judging of telescopes for excellence of 
design, workmanship, and ingenuity. First 
prize for mechanical excellence went to 
Joseph Glatz of Yonkers, New York, for 
his 6-inch £/8 Newtonian. The polar axis 
of this instrument’s mounting is equipped 
with a gravity drive that uses an alarm 
clock for a governor. 

Edward C. Dougherty of Watervliet, 
New York, received second prize in the 
same division for his Springfield mount- 
ing for a large telescope. The equipment 
weighs half a ton and was four years in 





Members of the Tucson Amateur Astronomers visit the site (left) of the 80-inch reflector of Kitt Peak Observatory. The 


building for this instrument is scheduled for completion early next year. At the right, the future location of the great 
solar tower telescope is marked by a drilling rig. Photographs by Donald J. Strittmatter. 
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construction. Both axes are electrically 
driven, with the rate fixed or variable by 
means of electronic frequency controls. 

Third prize was awarded to Orvar 
Braaten, Elmsford, New York, for his 
8-inch Newtonian and its split-ring horse- 
shoe mounting made from a large disk of 
multiple sheets of plywood, both axes 
being motor driven. 

Because of unfavorable weather, the 
usual evening star party was omitted. 
Next year’s convention is on July 30th. 





ESCONDIDO, CALIFORNIA 


Several months ago, in a few articles I 
wrote for the local newspaper on astrono- 
my, I mentioned that although the largest 
telescope in the world — the 200-inch 
Hale reflector at Palomar Observatory — 
was located nearby, there was no ama- 
teur astronomical society here. An invita- 
tion was then extended to interested per- 
sons to contact me for the purpose of 
setting up a club. 

On “July 25th we had our first meeting 
at my home, with 16 persons present, and 
adopted the name Palomar Amateur As- 
tronomers. Then we observed Jupiter, 
Saturn, and M16 through my 12}-inch 
telescope. 

Other amateurs in our area who may 
wish to attend our bimonthly meetings 
are asked to write for further information. 

MARTIN A. SLOAN 
2418 Alexander Dr. 
Escondido, Calif. 





LATIN-AMERICAN BULLETIN 

In March, the first number of the Bul- 
letin of the Latin-American Astronomical 
League was published by its president, 
Victor Estremadoyro, in Lima, Peru. It 
contains a list of the current league mem- 
bership, consisting of four societies in 
Argentina and as many in Peru, five in 
Chile, and one each in Colombia, Ecua- 
dor, and Nicaragua. (See Sky AND TELE- 
scope, February, 1959, page 205.) 





NEW JUNIOR GROUPS 
IN FLORIDA AND MINNESOTA 
38 members in the Astro- 
Astronomy Club. The di- 
1061 Riverside 


There are 
Gators Junior 
rector is Leo Durrance, 
Ave., Jacksonville, Fla. 

Thirty juniors have formed the As- 
tronomers Club of St. Paul. Interested 
persons should contact Michael Charland, 
896 E. Jenks Ave., St. Paul 6, Minn. 





MEMPHIS, TENNESSEE 


Last spring, the Memphis Astronomical 
Society presented a series of seven lectures 
on the space age to the public. The week- 
ly talks, given at the adult education cen- 
ter, consisted of a survey of the universe 
and a discussion of the methods and re- 
wards of space travel. Utilized for one 
topic, “Visiting the Heavens,” was the 
Memphis Museum Planetarium, as well 
as several telescopes. 





HERE AND THERE WITH AMATEURS 


Most of these societies hold regular 
meetings once or twice monthly, at which 
interested persons are always welcome. 
Details of each society’s program can be 
obtained from the official whose name 
and address are given here. 


*Members receive Sky and Telescope as a privilege of 
membership. 

+Member organization of the Astronomical League. 
tMember organization of the Western Amateur 
Astronomers. 

°Society has junior section. 

Independent junior society. 


ALABAMA 
BIRMINGHAM 
Shades Valley Astronomy Club 
G. Morgan, 1608 Barry Ave. (9). 
FLORENCE 
Tri-Cities Astronomy Club 
R. May, 606 River Bluff Dr., Sheffield. 
V 3-7845 


TR 9-8405 


HUNTSVILLE 
Rocket City Astronomical Assn. *4 
G. A. Ferrell, 621 Franklin St. JE 4-4809 


ARIZONA 
PHOENIX 


Phoenix Observatory Ass ba « 
A. H. Hoff, Phoenix Tite. AM 6-4441 
Tucson 
Tucson Amateur Astronomers 
D. Strittmatter, 1840 E. Lee St. 


ARKANSAS 


EA 5-9453 


Littte Rock 
Arkansas Amateur Astronomy Club ; 
P. Kulp, 1322 Donaghey Bldg. 


CALIFORNIA 
BAKERSFIELD 
Kern Astronomical Society, Inc. 
R. Stephens, 1230 Washington Ave., 
EX 9-6587 
BurRBANK 
Burbank Astronomical Society 
D. Rhoades, 823 Irving Dr. 
Cuina LAKE 
China Lake Astronomical Society 
J. R. Deal, 102-B Lauritsen. 5-0111, ext. 72626 
Esconp1Ipo 
Palomar Amateur Astronomers 
M. A. Sloan, 2418 Alexander Dr. 
EUREKA 


Oildale. 


TH 8-5880 


* 


SH 5-7336 


Astronomers of Humboldt * 
W. N. Abbay, Jr., 1745 Margaret Lane, Arcata. 
VA 2-4403 
ForTUNA 
Astronomers of Southern Humboldt 
W. Shreeve, Box 
FRESNO 
Central Valley Astronomers *g 


G. Reavis, 626 W. Lamona. AM 4-9771 
Lacuna BeacH 
Laguna Beach Astronomy Club 
Miss E. Phillips, 370 Anita St. 
Lonc BEeacH 
Excelsior Telescope Club 
T. R. Cave, Jr., 265 Roswell Ave. 
Los ANGELES 
Los Angeles Astronomical Society, Inc. 
Miss L. Carlson, 3047 Vista St., Long Beach. 
NortH HoLiywoop 
San Fernando Valley Astronomical Society 
Harvey, 11640 Weddington St. 
OAKLAND 
Eastbay Astronomical Society, Inc 
Miss P. Metz, 4827 Brookdale a (19). 
KE 6-2074 
OROVILLE 
Feather River Astronomy Club 
J. T. Jensen, Rte. 4, Box 1732. 
Pato ALTo 
Peninsula Astronomical Society $ 
Miss A. Alksne, 4115 Amaranta Ave. 
DA 2-4406 
PASADENA 
Assn. of Amateur Astronomers 
E. Sloman, 1100 Armada Dr. 
PLEASANT HI 
— Diablo Astronomical Society 
. Charles, 868 Audrey Court. 
Rep ; UFF 
Mt. Lassen Amateur Moon Gazers 
F. Wyburn, Box 502. LA 7-4689 
REDLANDS 
Redlands Astronomical Society . 
Mrs. E. Patterson, © ae Fremontia Dr., San 
Bernardino. 83-7238 
RIVERSIDE 
Riverside Astronomical Society 
H. Kaiser, 4868 Hedrick Ave., 
OV 9-2574 
SACRAMENTO 
Sacramento Valley Astronomical Society 
Mrs. H. Smith, 1608 48th St. (19). 
San FRANcIsco 
San Francisco Amateur Astronomers t 
Randall Jr. Mus., 16th St. and Roosevelt Wa: ay. 


eit 


TF 
HE 4-2263 


PO 3-3011 


*+ 


LE 3-0471 


Arlington. 


HE 


GL 1-1483 


San Jose 
San Jose Amateur Astronomers #3 
W. W. Phelps, 21090 Hazelbrook Dr., Cuper- 


tino. CH 3-1649 
San RAPAEL 
Marin Astronomical Society $ 
P. Treleven, Box 102, Fairfax. 
SANTA ANA 
Orange County Amateur Astronomers 
D. Miller, 12601 Glen St., Garden Grove. 
SANTA BarBARA 
Santa Barbara Star Cluster 


++ 


C. Adair, 607 Miramonte Dr. 2-1717 
STOCKTON 
Stockton Astronomical Society bap 3 
Pullum, 2076 W. Inman St. (4). 
WHITTIER 
Whittier Amateur Astronomers *g 
R Young, Box 531. OX 3-0320 
Whittier Astronomical Society + 
R. N. Sturtridge, 8416 Davista Dr. 
COLORADO 
BouLpDER 
Boulder Astronomical Society bas 


H. H. Howe, 2419 Pennsylvania Ave. 
Cotorapo SprINGs 
ay Springs Astronomical Socie bea 
C. Moore, 2427 Paseo Rd. ME 3-7181 
Luna 
Denver Astronomical Societ “43° 
Miss D. Wagner, 3344 W. Tanforan Dr., Littleton. 
PvEBLO 


Pucblo Astronomical Society *#t 
N. Onstott, 2421 Second Ave. 

Pueblo Junior Astronomical Society ti 
H. Niethammer, 839 Van Buren. LI 4-2819 
CONNECTICUT 

GREENWICH 


Seapeee Club ll 
hea, 102 Milbank Ave. TO 9-4474 
thems 
Central Connecticut Amateur Astronomers 
Fellows, R.F.D. 1, Hebron Ave., 
bury. ME 3-1871 
New Haven 
Astronomical Society of New Haven, Inc. + 
Miss R. Insull, Box 395 (2). 
New Lonpon 


bt 
Glaston- 


Thames Amateur Astronomical Society #+ 
Mrs. R. W. Tumicki, R.F.D. 1, Box 497, Uncas- 
ville. TI 4-8336 
NEWTON 


Ww ory Connecticut Astronomical Society 
W. Green, Box W. 
Sraeens 


Fairfield County sig pty hana bats ag 
N. B. Mickelson, 1 Gary R 
STRATFORD 
Bocthe Memorial Astronomical Society, Inc. bet 
A. Farian, 227 Spring St., Bridgeport (8). 
Winpsor Loucks 
Burgington Astronomical Society I 
D. McLeod, 37 Center St. NA 3-3622 
WINSTED 
Litchfield Hills Amateur Astronomy Club 
. Zimmerman, Rte. 20, Box 5, W. Hartland. 
FR 9-3157 
DELAWARE 


WILMINGTON 
Delaware Astronomical Society be j 
1301 Orange St. (1). OL 6-8364 


DISTRICT OF COLUMBIA 
WASHINGTON 


Maret Astronomers Club *!| 
P. Moretti, 3435 Yuma St. N.W. (8). 
National Capital Astronomers ae 
Miss P. Seips, Box 271 (4). 
FLORIDA 


Daytona Beach 
Daytona Beach Star Gazers 
W. T. Thomas, 105 N. Halifax. 
Eau GALLIE 
Indian River Astronomical Society bad 
P. McDarment, Box 55, Rte. 1. 
Ecuin Air Force Base 
Choctaw Astronomical Society 
R. M. Porter, Box 221, 
JACKSONVILLE 
Astro-Gators Junior Astronomy Club ll 
L. Durrance, 1061 Riverside Ave. EL 5-6781 
Jacksonville Amateur Astronomers Club 
E. L. Rowland, Jr., 225 W. Ashley St. 
EL 4-8597 
Key Biscayne 
Key Biscayne Astronomical Assn. 
T. Ferris, 365 Pacific Rd. EM 1-5524 
Key West 
Key West Astronomy Club *+ 
Miss M Turner, 95 Sigsbee Rd., Box 915. 


CL 2-8049 


* 
a CH 4-5578 


Gulfstream Astronomical Assn., Inc. 
J. W. Doty, 9610 S.W. 35th St. 
Southern Cross Astronomical Society, Inc. *+ 
Smith, Jr., 1601 S.W. 10th St. FR 4-7145 


« 


Or.LANDo 
oe agp oer Club of Orlando 
Gordon, 1410 Westmoreland Dr. 
“a A 2 5396 
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ROCKLEDGE 
Astronomy Club of Rockledge \| 
P. D. Butler, Box 229. NE 6-7217 
St. PETERSBURG 
St. Petersburg Astronomy Club + 
Mrs. D. Martin, 3761 5th Ave. N. (13). 
TAMPA 
Tampa Amateur Astronomical Socie bab 
Randall, 407 W. Chelsea St. 33-6391 
West Pam Beacu 
Astronomers Club of the Palm Beaches 7 
Mrs. D. D. Sinclair, Box 1108. JU 2-6830 


GEORGIA 
ATLANTA 
Atlanta Astronomy Club { 
W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 
HARTWELL 
a ig Astronomy Club 
. Heaton, Rte. 3 
M ae 
Macon Amateur 


H. W. Healey, 


*e -- 


<b 


Astronomers Club 


413 Rogers Ave. 
HAWAII 


HoNnoLuLu 
Hawaiian Astronomical Society 


E. G. Linsley, B. P. Bishop Museum (17). 


IDAHO 
Boise 
Boise 
Miss L. 
IpaHo Fatus 
Idaho Falls Astronomical Society 
Mrs. O. D. Hendrickson, 475. J St. 
Twin Fars 
Southern Idaho Amateur Astronomers 


Astronomical Assn. 


Moulton, 1712 N. 28th. 


JA 2-3474 


N. Herrett, 1220 Kimberly Rd. RE 3-0868 
ILLINOIS 
Cuicaco 
Cc hica o Astronomical Society * 
anek, 10921 Linn Ct. 
Chicago Junior Astronomical Society *+|| 
E._ Zimmermann, 133. Franklin Ave., River 
Forest. 9-8186 
Lincoln Park Astronomical Society ll 
D. Fretland, 509 W. Deming Pl (14). 
DANVILLE 
Danville Astronomical Society +] 
K. Timmons, 22 Stroup. 
GALESBURG 
Galesburg Amateur Astronomers * 
. Horein, 1246 N. Morton Ave. DI 2-0873 
GENEVA 


Fox Valley Astronomical a “ef 


J. Zoda, 420 Fellows St., chs arles. 5507 





Tielaicte| 


Optical Systems 





Prototypes or production runs 
in Cassegrain or catadioptric 
forms — short and long focus 
— have been satisfactorily 
supplied. If you have a prob- 
lem, we will be pleased to 


discuss it. 








LERSON 


OPTICAL COMPANY, INC, 


Ocean Springs, Mississippi 
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KANKAKEE 


Kankakee Junior Astronomers | 
Soucie, 235 S. Gordon. WE 3-6574 
Lemont 
Argonne Astronomy Club #4 
H. DaBoll, Box 299, Argonne Natl. Lab. 
800, ext. 2711 
LomBarpD 
Tree Towns Astronomy Club + 
R. Henson, 26 S. Westmore Ave. 
MOLINE 
Popular Astronomy Club "4 
H. J. Schieck, 3303 Coaltown Rd. 
Oak Park 
Sirius Astronomical Society + 
Miss C. Resnick, 722 N. Lombard Ave. 
EU 6-4742 
PEorIA 
Astronomy Section, Academy of Science 
Van Zandt, 1100 N. Parkside Dr. 4-5621 
RIVERSIDE 
Vega Astronomy Club 
C. Schulstad, 1628 N. Luna, Chicago. 
Rockrorp 
Rockford Amateur Astronomers ; 
Eastman, 1004 Rockford Trust Bldg. 3-8932 


A. 
Rockford Astronomical Society 
W. Fonvielle, 528 Howard Ave. 
SANDWICH 
ag h Astronomical Society ll 
. Liepins, 803 Castle St. 
SoutH HoLtaNnp 
South Suburban Astronomical Society 
L. G. Aubrecht, 16128 S. Drexel. 


8-5969 


INDIANA 
EVANSVILLE 
Evansville Astronomical Society 
Dr. R. T. Dufford, 512 S. Weinbach 
GR 6-7856 
Fr. WayNE 
Ft. Wayne Astronomical Society, In 
Mrs. M. Wininger, 4934 Hillegas Rd. 
INDIANAPOLIS 
—— Astronomical Society #4° 


Ave. 14)" 


T-8487 


. Wilkins, 6124 Dewey Ave. FL 7-5946 
were 
Kokomo Astronomical Society * 
P. Miles, Box 645. GL 2-9378 
MADISON 
Madison Junior Astronomy Society *+|| 
T. A. Winkel, 607 N. East St. 
Soutu Benp 
St. Joseph Valley Astronomical Society 
R. Bargmeyer, 59597 S. Ironwood Rd. (14). 
AT 9-1963 
VALPARAISO 
Valparaiso Univ. Astronomical Society 
G. Arnold, Box 276. Valparaiso Univ. 3-4163 
IOWA 
Des Moines 
Des Moines Div., Great Plains Astronomical Soc. * 
R. T. Morehead, R.R. 1, Beaver Ave. 
Dusuque 
Dubuque Astronomical Society * 
W. Klauer, 1795 Adair, 2-6762 
Fr. Donce 
Ft. Dodge Astronomy Club 
W. W. Van Gundy, 1210 Ist Ave. N. 3-2503 
MARSHALLTOWN 
Central Iowa Astronomers * 
C. Steffa, 503 Lee St. 2-1264 
WATERLOO 
Northeast Iowa Div., Great Plains Ast. Soc. be 
Dr. H. L. Sisson, 405 E. Dale St. 
KANSAS 
TOPEKA 
Topeka Astronomical Society 
F. Pilcher, 803 Lindenwood St. 
WICHITA 
*#t 


Wichita Astronomical Society t 
MU 2-6642 


S. Whitehead, 425 N. Lorraine (8). 
KENTUCKY 
GLascow 
Glasgow Junior Astronomical Assn. 
C. W. Luster, 101 E. Cherry St. OL 1-5487 
LEXINGTON 
Blue ore ass Astronomical Society ++ 
J. Hayden, 336 Colony Rd. 6-7657 
Lou ae 
Louisville Astronomical Society *4 
Mrs. V. C. Lipphard, 2421 Calvin (6). 
TW 6-9984 
*4| 


Louisville Junior Astronomical Society 
. Kleinman, 1414 Goddard (4). HI 1365-J 
LOUISIANA 
GRETNA 
Gretna Astronomical Society 
J. A. Gunther, 209 Newton St. 
Lake CHARLES 
Lake Charles Amateur Astronomers Club t 
Fronczek, Rte. 1, Box 51, Westlake. 
HE 6-1797 
METAIRIE 
New Orleans Soc. for Advancement of Astronomy 
J. Mickel, 1307 Ridgelake Dr. VE 3-8224 
New Or.LEANS 
New Orleans Amateur Astronomers Assn. 


FO 1-0034 


W. E. Wulf, 2107 Annunciation St. (13). 
JA 5-0706 
OPELOUSAS 
Oo "7 Amateur Astronomers Assn. 
Dr. ¥ . G. Owen, IV, 311 E. Tennis St. 3812 
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PONTCHARTRAIN 


Pontchartrain Astronomy Society * 
M. O. Guidry, Jr., 401 Hesper Ave., Metairie. 
MAINE 
PorTLAND 
Astronomical Society of Maine 7 
Mrs. O. H. Mayberry, 399 St. John St. 


MARYLAND 
BALTIMORE 
Baltimore Astronomical Society + 


Maryland Academy of Sciences, Pratt Libr. 
Bldg., 400 Cathedral St. (1). MU 5-2370 
MASSACHUSETTS 


CAMBRIDGE 
Amateur Telescope Makers of Boston 7 
W. R. Battersby, 14 Munroe Rd., Lexington. 
VO 2-2565 
3ond Astronomical Club + 
R. C. Smith, 519 Morrissey Blvd., N. Quincy 
(71). GR 2-1938 
MARBLEHEAD 
North Shore Astronomical Society 
H. St. Gelais, 5 Beverly St. 
New Beprorp 
Amateur Astronomy Club of New Bedford 
R. Pastie, 12 Fielding St. WY 4-5610 
PALMER 
Pioneer Valley Astronomy Club ; 
J. F. Conn, Greenwich Plains Rd., Ware. 
Quincy 
South 
Mrs. 
(71). 
SPRINGFIELD 
Springfield Stars Club 
J. E. Welch, 107 Lower 
Springfield. RE 4-9179 
West Harwicu 


+ 


N. Quincy 


Shore Astronomical Society 

W. C. Paulding, 53 Walker St., 
PR 3-5513 

#20 


Beverly Hills, W. 


Cc -_ Cod Astronomy Club - 
Perisho. 
Wenaeuee 
Aldrich Astronomical Society + 
Agos, 1 W. Boylston Terr. 
MICHIGAN 


BATTLE CREEK 
Battle Creek Amateur Astronomy Club ; 


Mrs. W. V. Eichenlaub, 47 Everett Ave. 
2-3059 
Detroit 


Detroit Astronomical Society, Inc. * 


B. L. Reber, 22131 Ulster (19). 
FLINT 
Flint Astronomy Club 
Mrs. M. Klarich, 3520 Gloucester (3). 
Granp Rapips 


KE 7-4197 


*} 
PI 2-3520 


Grand Rapids Amateur Astronomical = nee 
R. B. Larson, 1334 Benjamin S. E. 13-8566 
Grand Rapids Junior Astronomical Re | 

B. Hymes, 1500 Seminole Rd. S.E. CH 1-1460 
JACKSON 
* 


Jackson Astronomical Society 
T. Barnes, 6851 Spring Arbor Rd. ST 4-5244 
Kau AMAZOO 
Kalamazoo Amateur Astronomical Assn. 
Mrs. V. Shellman, 3809 Allendale. FI 4-8295 
LANSING 
Lansing Amateur Astronomers ; 
R. E. Rood, 333 S. Rosemary. IV 9-4819 
PoNnTIAG 
Pontiac-Northwest Detroit Astronomers Assn. bd 


G. Carhart, 40 Hadsell Dr. FE 2-9980 
SAGINAW 
Saginaw Valley Astronomical Assn. *+ 
A. Trollman, 805 S. Warner St., Bay City. 
STURGIS 
Sturgis Astronomy Group * 
Mrs. V. H. Reiff, Klinger Lake, R. F.D. 2 
Box 112. 
MINNESOTA 
EDINA 


Edina Astronomy Club * 


+ 
H. Wiltz, 5732 Chowen Ave. S., Minneapolis (10). 
MINNEAPOLIS 
Minneapolis Astronomy Club 
Mrs, M. Haarstick, Science Mus., 
FE 8-0781 
Minneapolis Junior Astronomy Club 
Mrs. M. B. Haarstick, Science Mus., 
St. Pau. 
Astronomers Club of St. Paul 
M. Charland, 896 E. Jenks Ave. (6). 


+ 

Pub. Libr. 
*|) 

Pub. Libr. 


PR 6-6822 


St. Paul Telescope Club bab 
Mrs. R. E. English, 1283 Sargent Ave. (5). 
MISSISSIPPI 
LAUREL 
Laurel ~ Club #+ 
. Dyke, 11 Country Club Dr. 6033 
MISSOURI 
CARTHAGE 


Our Lady of the Ozarks Astronomy Club |! 
. J. Smietanka, Our Lady of the Ozarks. 
PAYETTE 


Central Missouri Amateur Astronomers *+ 
. C. Maag. 231 S. Oak, California. 
JopLin 
Joplin Astronomical Society #4 
p. Owen, 1720 Murphy Blvd. MA 3-6074 


Kansas City 
Astronomy Club of Kansas City + 
1522 Brush Sesh. WA 3-3410 


Mrs. L. Kinsey, 
St. Louts— 
St. Louis Astronomical Society *y 
Mrs. N. Fallert, 9804 Honeycut Lane (19). 
WO 1-8427 





NEBRASKA 
OMAHA 
Omaha Astronomy Club 
F. Swircin, 2423 S. 23 St. (8). 


NEVADA 


RE 2070 


Las Vecas 
Astronomical Society of Southern Nevada 
T. Constanten, 1650 Michael Way. DU 2-9604 
gr 
. Carter, 2208 Hoyt Ave. DU 2-3068 
oe 
Astronomical Society of Nevada 
A. A. Garroway, 2040 Meadow View Lane 
FA 3-0696 


NEW HAMPSHIRE 


+e 


KEENE 
Keene Amateur Astronomers 
R. A. Hebert, 12 Holt Pl. EL 
MANCHESTER 
Manchester Astronomical Society 
E. Durette, 8 Keene St., 
NASHUA 
Merrimack Valley Astronomic al Society 
A. J. Barrett, R.F.D. 2, Reeds Ferry. 
NEWMARKET 
Great Bay Amateur 
Miss A. Geoffrion, 


NEW JERSEY 


2-6601 
* 
Bedford. NA 5-8167 
*+ 
HA 4-3243 
Astronomers * 


Packers Falls Rd. 


CALDWELL 
West Essex Astronomical Society 
R. M. Greenley, 412 Bloomfield Ave. 
Fr. MonmMouTH 
Society of Telescopy, 
Miss A. Stommel, 
Jersey City 
Gregory Mem. Obs. of Paul Revere Boys Club 
E. F. Jones, 339 Wayne St. (2 
PATERSON 
North Jersey Astronomical Society 
D. Trombino, 4-4D Alabama Ave. (3). 
Rosevte Park 
Amateur Astronomers of Union County 7 
W. Kenealy, 16 Rolling Rd., Middlesex. 
RUTHERFORD 
Astronomical Society of Rutherford 
Mrs. A. Cox, 478 Riverside Terr. WE 9-0453 
TEANECK 
Bergen County Astronomical Society 
Cc. 


CA 6-6751 


Astronomy and Radio * 


Box 127, Rumson. 


Lee, 1308 Hudson Rd., W. Englewood, 
TE 6-1525 
Union City 
Hudson County Astronomical League 
S. Giardina, 631 13th St. 
Upper Montciair 
Montclair Telescope Club 
R. Boegehold, 280 N. Mountain Ave. 


NEW MEXICO 
ALBUQUERQUE 
Albuquerque Astronomers 


Judd, 402 Central Ave. S. W. CH 7-9832 
Las Cruces 
Astronomical Society of Las Cruces 5% 
E. Durrenberger, Box 69 JA 6-2968 


ROSWELL 
Pecos Valley Sky and Telescope Club * 
R. R. Boice, Rte. 2, Box 163-A. MA 2-7171 


NEW YORK 


ALBANY 
Albany Amateur Astronomers K+ 
Mrs. H. R. Bain, Murray Dr., Glenmont, 
BABYLON 


Long Island Observers’ Assn. 
J. A. Tosto, 8 Bacon Lane. 
BEACON 
Texaco Astronomy Clu 
C. McCoy, 48 W. » Willow St. 3312 
BeETHPAGE 
Grumme an Astronomical Society 
Inman, 10 Radcliff Lane, S. Farmingdale. 
‘CH 9-8107 
BINGHAMTON 
Astronomical Society of Broome County 
J. Calabrisi, 17 Jutland Rd. 
BuFFALO 
Buffalo Astronomical Assn. 


L. Reinagel, 194 Westgate Rd., 


MO 9-9173 


“% 


Kenmore (17). 


CorNING 
“ae Astronomy Club = 
Mrs. E. Johnston, 106 Jennings St. 2-5142 
heen 
Astronomers Guild of Jamestown * 
B. Hanson, 613 Stowe St. 92-811 
NANUET 
Rockland Astronomical Society 
Miss A. Mowat, 57 S. Nauraushaun Rd., Pearl 


iver. 
New York 
Amateur Astronomers Assn., Inc. 
Mrs. A. Pridmore, 201 W. 79th St., 
(24). EN 2-710 
Junior Astronomy Club ¥il 
New York Univ., 100 Washington Sq. E. (3). 
ROCHESTER 
Astronomy Section, Academy of Science 
7. W. Whyman, 193 Oak St., Batavia. 
SCHENECTADY 


Room 1010 


FI 3-1899 


Schenectady Astronomy Club ba 
C. E, Johnson, 102 State St. DI 6-9522 
SYRACUSE 
Syracuse Astronomical Society SF 
Dr. D. G. Botteron, 221 Lewiston Dr. 
Troy 
Rensselaer Astrophysical Society *+ 


r. R. Fleischer, Rensselaer Polytechnic Inst 


Troy Astronomy Club 
D. Harris, 1032 19th St., 
UTICA 
Utica Amateur Astronomers i 
W. Burak, Sr., 1663 Lincoln Ave. 
WaANTAGH 
Long Island Astronomical Society 
R. E. Franklin, 174 Jayne Ave., 
YONKERS 
Hudson River Museum Astronomy Club 
J. A. Yules, 616 E. Lincoln Ave., Mt. Vernon. 
MO 8-0828 


NORTH CAROLINA 


Watervliet. 


Patchogue. 


° 


Cuapret Hitt 
Chapel Hill Astronomy Club bed 
Miss M. I. Perry, 9 Maxwell Rd. 9-6334 
CHARLOTTE 
Charlotte Amateur Astronomers Club = 
Mrs. W. Thompson, 1332 Townes Ave. 
GREENSBORO 
Greensboro Astronomy Club bad 
. F. R. Crownfield, Guilford Coll. 2456 
WINSTON-SALEM 
Forsyth Astronomical Societ 


K. A. Shepherd, 903 Weet End Blvd. 
NORTH DAKOTA 
Granpb Forks 


Red River Astronomy Club bad 
Miss M. Barlow, 704 Cottonwood St. 


OHIO 


* 


2-1631 


AKRON 
gr Club of Akron 
C, A. Douthitt, 1750 Gaylord Dr. (20). 
Bay ViLLace 
Junior ag Society of Lake Erie Jr. Mus. +|| 
Mrs. W. pee 630 Canterbury Rd. 
Tr 1-374 
CINCINNATI 
Cincinnati Astronomical Assn. 
G. A. Lineback, 2933 Cortelyou Ave. 
Cincinnati Astronomical Society, Inc. 
Mrs. D. H. Watson, 8822 De Soto Dr. (31). 
WE 1-5919 
CLEVELAND 
Cleveland Amateur Astronomers Club 
- Breckinridge, Mus. of Nat. Hist. Plane- 
tarium, 10600 East Blvd. (6). SW 1-7966 
Cleveland Amateur Telescope Makers 
Museum of Natural History, 10600 East Blvd. (6). 
Cleveland Astronomical Society 
Mrs. H. M. dar W: = a Swasey Obs., 
Taylor Rd., E. Cleveland (12). GL 1-5625 


CoLuMBUS 


6-1608 


JE 1-1442 
* 


3attelle Astronomy Club bed 
V rahood, Battelle Mem. Inst., 505 King 
Ave. AX 9-3191 
Cc — Astronomical Society ads 
Mrs. J; oe 420 N. Cassady Rd. (9). 
CL 
Dayton 
Miami Valley Astronomical Society = 
Yr. E. Sutter, 5038 Far Hills Ave. (59). 
AX 3-1827 
ELYRIA 
Black River Astronomical Society be 
G. Diedrich, 653 Weller Rd. 44-033 
HiLLsBoro 
Hillsboro Astronomical Society ’ 
Mrs. D. N. McBride, Box 85. 1169 
Lima 
Lima Astronomy Club 4 
Mrs. C. Hurless, 1742 Rice Ave. 
MARIETTA 
Marietta Astronomical Society ° 
Miss L. E. Cisler, Cisler Terr. FR 3-0231 
MASSILLON 
* 


Massillon Astronomy Club 
R. Snavely, Rte. 1, Barrs Rd. 
NEWARK 
Newark Astronomical Society 
G, Cooperrider, 326 N. 11th St. 
TOLEDO 
— Astronomical Society 
HC 4124 Commonwealth Ave. (12). 


TE 3-4087 


FA 3-0452 


‘ci 3-3558 
WARREN 
Mahoning Valley Astronomical Society * 
Mrs. C. R. Prather, 1363 Drexel Ave. N. W. 
4494-2 
YOUNGSTOWN 
Youngstown Astronomy Club bs 
W. F. Wright, Jr., 618 Aetna St., Salem. 
OKLAHOMA 
3ARTLESVILLE 
yy Astronomical Society bt 
. L. Clark, 2054 Johnstone. FE 6-3650 
Gia AHOMA City 
Astronomy Club of Oklahoma City * 
Breet, 2624 N. W. 34th St. 
TuLsa 
Astronomy Club of Tulsa be 
R. F. Reid, 1948 E. 14th St. WE 9-5286 


Oklahoma Astronomic: al Society 


*+|| 
L. Dicken, 1332 S. Sandusky (12). MA 6-9644 


OREGON 
EUGENE 
Amateur Astronomy League of Eugene bad | 
R. Fidler, 1530 High St. DI 4-0294 


Grants Pass 
Rogue Valley Astronomers and ATM’s 
H 


R. Dickey, 1587 E. Fruitdale Rd. 
PorRTLAND 
Amateur Telescope Makers and Observers 43° 


Brazee. 


W. C. Holtbuer, 10940 N. E. 


October, 








VEGA 


6” REFLECTOR-CORRECTOR 
WIDE-ANGLE TELESCOPE 


% provides both wide-angle viewing and 
high magnifications through the use 
of a unique lens-mirror system. 


% resolves 0.83 second of arc, or 142 
lines per millimeter (theoretical limit, 
National Bureau of Standards). 


% is less than half the size and weight 
of conventional 6-inch telescopes. 


% is constructed entirely of machined 
aluminum and stainless steel, with 
permanent optical alignment, nylon 
spiral focusing, nylon bearings. 


% has a specially designed diffraction- 
free method of supporting secondary. 


% incorporates a Bodine synchronous 
motor, helical-gear reduction. 

Complete with equatorial mount, electric 
drive, choice of 3 Erfle and/or ortho- 


scopic eyepieces, adapter for 35-mm. 
camera, and case: $875, f.0.b. Palo Alto. 


For further particulars, write to 
VEGA INSTRUMENT COMPANY 


R. T. Jones — Owner 
Palo Alto, Calif. 


840 Lincoln Ave., 














MAGNUSSON TELESCOPES 
AND ACCESSORIES 


® New mountings as low as $29.00 and 
$59.00. 
® New low-priced clock drives. 


Parts are sold separately. Write for prices. 


O. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 
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40-5. 


«x No. 


tronomers. 


Designed by teaching as 
All the first six 

magnitudes are shown on a pale blue 
* background, the first three magnitudes 


stars of 


Luxe Celestial Globe 


with bright yellow edgings. Brighter | 
x stars are named, and the constellation 
boundaries indicated. Declination and 


right-ascension circles in black. Magel- 
x lanic Clouds and Milky Way in white, 


with many important star clusters indi- 


cated, 
*« with horizon $67.50 


Write for complete catalogue. 


SCIENCE ASSOCIATES | 


Instruments/Weather © <Astronomy/Teaching Aids 


194 Nassau St., P.O. Box 216, Princeton, N. J. 








Deep-Sky Observers 


An extremely 
fine, imported 
Zuiho binocular 
with a wide field 
of view 102°! 


$35.00 


Tax Paid 





Co yd with beautiful case. Delivered anywhere 
in the Continental United States. 


AMERICAN TYPE WIDE ANGLE 
7x35 Central Focus 


SPECIFICATIONS 


Magnification, 7x. Objective aperture, 35 mm. 
Eyepiece aperture, 24 mm, Exit pupil, 5 mm. 
Field of view at 1,000 yds., 551 ft. Field-of-view 
angle, 10.5°. Height, 128 mm. Breadth, 195 


mm. Net weight, Weight of pigskin 
case, 400 grams. 

We have sold hundreds of pairs of these binocu- 
lars with the utmost satisfaction. They are uncon- 
ditionally guaranteed. If not pleased, return them 
and your money will be immediately refunded. 


950 grams. 


Be sure to write for our list 
of used telescopes. 


THIS MONTH’S SPECIAL 


One Unitron Model 155—$495 Hm 
Trades accepted. 7 






Before you buy or trade a 
telescope or radio amateur | 
year, see WARD W2FEU 
or the best deal. 


Established 1936 


ADIRONDACK 
RADIO SUPPLY 


P. O. Box 88, Amsterdam, N. Y. 
Ward ]. Hinkle, W2FEU — Owner 











Weighted base, movable meridian | 





PORTLAND 


Portland Astronomical Society mt 
Mrs. M. Krutsinger, 6525 N. E. Davis (16). 
AL 4-1491 
SALEM 
Salem - “eS al Society ° 
Mrs. B. W. Christensen, 1425 Marshall Dr 
SEASIDE 
Seaside Amateur Astronomers 
R. Sealy, 2456 Ocean Vista Dr. RE 8-6119 
PENNSYLVANIA 
ALLENTOWN 
Lehigh Valley Amateur Astronomical Soc. 
Mrs, O. G. Lewis, E. Rock Rd 
Risto 
Polaris Astronomical Society es 


Miss A. Kovach, 3524 Carnarvon Ave. ST 8-1892 
CLEARFIELD 
Amateur Astronomers of Clearfield 
L, Gearhart, Jr., 114 S. 5th St. 5-5748 


ERIE 


bal 


GL 4-0229 


tL 


31 
R. S. Cadwallader, 916 Kahkwa Ave. 
ITARRISBURG 
Astronomical Society of Harrisburg 
E. L. Naylor, 320 Wilhelm Rd. CE 2-6479 
MILLVALE 
Shaler Township Junior Amateur Astronomers | 
C. Raible, 200 Rebecca Sq. (9). TA 1-2171 
PHILADELPHIA 
Amateur Astronomers of Franklin Inst. 
E. F. Bailey, Franklin Inst. ia 
Rittenhouse Astronomical Societ 
J. W. Streeter, Franklin 9g (34). 
PiTTspuRGH 
Amateur Astronomers Assn. 
G. Fritzke, 5594 Florida Ave., 
SCRANTON 
Lackawanna Astronomical Society 
C. Ray, Everhart Mus. (10) 
SPRINGDALE 
Alle pheny Valley Amateur Astronomers ' 
\ . Stocks, 215 Carson St. BR 4-8835 
State C OL ‘LEGE 
Nittany Valley Amateur Astronomers 
Mrs. P. B. Lovett, 626 W. Nittany Ave. 
AD 7-7019 
WASHINGTON 
Washington County Astronomy Club 
Mrs. L. Withrow, R.D. 1, Eightyfour. 
WI 1-7191 
WaAYNESBORO 
Astronomical Society of Waynesboro oF 
W. O'Toole, III, Box 302. 
York 
~~ Astronomical Society 


aL 
LO 4-3600 

beh | 
LO 4-3600 
of Pittsburgh s* 
Bethel Park. 


. N. Lewis, 157 Scarboro Dr. 8-1080 
RHODE ISLAND 
Nortu Scrruate 

Skyscrapers, Inc. 

G. Gregory, 585 Elmgrove Ave., Providence (6). 
SOUTH CAROLINA 

HarTsviLLe 
Hartsville 
B. Hopkins, Box 423. 


Astronomical Society ll 


1540 


SOUTH DAKOTA 
Rapip City 
Rapid City Astronomical Society 
. M. Jackson, 2738 W. St. Anne St. 


#o 


FI 2-8378 


TENNESSEE 
BreNTWOoD 
Brentwood Astronomy Club I 


R. Vaughn, Valley View Rd. 


BrisTo. 
Bristol Amateur Astronomical Club + 
H. Snow, 618 Center Dr. SO 4-8959 
CHATTANOOGA 
Barnard Astronomical Society bes J 


M. Sherlin, 1314 McBrien Rd. (11). 
K1nGsport 


Kingsport Astronomical Society i 
J. Brown, 1329 Belmeade Dr. CI 5-7513 
KNOXVILLE 
Knoxville Astronomical Assn. ” 
D. L. Bowen, 2110 Fairmont Blvd. 2-1798 
MEMPHIS 
+ 


——— Astronomical Society i 
P. Turner, 3713 Wilshire. Rd. 
eisrena 
Barnard Astronomical Society 
Miss P. B. Hudgens, Dyer Obs., 
PoRTLAND 
Portland Astronomical Society 7 
R. O. Riggs, Box 42. 3781 


* 
Vanderbilt Univ. 


TEXAS 
ABILENE 
Abilene Astronomical Society 
R. B. Edmundson, 1849 N. 8th St. 
AMARILLO 
Panhandle Astronomical Society 
W. McEachern, 3206 W. lll 
AUSTIN 
Forty Acres Astronomy Club ; 
Box 7994, University Sta. (12). 
BROWNFIELD 
—— ld |r ag” Club 
. Isbell, Rte. 1. 2074 
mae, LAS 
Texas Astronomical Society 
A. Brewer, 5218 Morningside 
“TA 6-3894 


* 


OR 4-5932 


DR 3-7985 


Ave. (6). 
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EDINBURG 
Magic Valley Astronomical Society 
P. R. Engle, Pan American Coll. Obs. DU 3- "151 
Fr. Wortu 


Ft. Worth Astronomical Society oF 
R. M. Camp, Jr., 2826 Gordon. 
Junior Astronomy Club of Children’s Mus. sal 


Miss C. M. Noble, (4). 
ED 2-9892 
Houston 
Houston Amateur Astronomy Club 
W. W. Myers, 7424 Tipps St. 


KILcorRE 


1511 Cooper St. 


* 
(23). WA 6-5947 


East Texas Astronomical Society Ff 
T. H. Anderson, Jr., 601 Highland Dr. 
LLAREDO 
Laredo Astronomy Club * 
S. Freidin, Box 1148. 3-8345 
MIDLAND 
#! 


ee rag > Astronomical Society 
Miss M. A. Price, 2106 W. Siickines. MU 4- 4678 
SAN ee 
San Angelo Amateur Astronomers Club 
A. Clark, 1112 Algerita Dr. 2-1622 
San ANTONIO 
San Antonio Astronomy Club 
M. Nocker, 750 Bailey Ave. (10). 


UTAH 


* 


*+ 


LE 4-5512 


SaLt Lake City 
Astronomical Society of Utah 
. W.. Geertsen, 4461 S. 9th 
AM 6-4602 


* 


East St. (17). 


VERMONT 
SPRINGFIELD 


Springfield Telescope Maker + 
C. R. Ranney, 3 Hillcrest Ra. TU 5-2436 


VIRGINIA 
HARRISONBURG 
Astral Societ 
M. T. Brackbill, 
NorFOLK 
Norfoik Astronomical Society =e 
D. Berent, 1109 Brunswick Ave. (8). 
RicHMOND 
Richmond Amateur Junior Astronomers 
Dr. E. Hoff, 117 Gaymont = (26). 
Richmond Astronomical Societ 
Ragland, 601 E. Franklin. St. (19). 
ROANOKE 
Amateur Astronomers of Roanoke 
W. B. Daniel, 2202 Richlieu Ave. S.W. 3-2637 


WASHINGTON 


Eastern Mennonite College. 


88-3368 
2-3043 


* 


SEATTLE 


Seattle Amateur Astronomical Society bo i 
N. C. Dalke, 8017 Stroud Ave. (3). PL 7498 
SPOKANE 
= agg Telescope Makers of Spokane 
R. . Erickson, 2901 Boeing Ra. 
“Tieicied Branch, (6). 
‘TACOMA 
Tacoma poner Astronomers + 
Mrs. R. H. Atkinson, 2816 N. Union Ave. (7). 
PR 1492 
WENATCHEE 
North Central Washington Astronomical Soc. #+ 
H. C. Kirkpatrick, Rte. 4, Box 4100. 2-2131 
YAKIMA 
* 


Yakima Amateur Astronomers 
J. Newman, 324 W. Yakima Ave. 


WEST VIRGINIA 


GL 2-9825 


FAIRMONT 
Fairmont ee femnnoine ers Assn., Inc. 
D Meisel, 800 8th 
VIENNA 


Vienna Astronomical Societ 
. T. Dixon, 3501 10th a7 
WuHrELING 


ead 


BeLoir 
Beloit Astronomical Society *+ 
Dr. K. E. Patterson, 304 Public Service Bldg. 
EM 5-7662 
CLINTON 
Clinton Junior Astronomers +|i 
Hamilton 
MapIson 
Madison Astronomical Society 
Dr. C. M. Huffer, Washburn Obs., 
Wisconsin. AL 5-3311, ext. 2551 
MILWAUKEE 
Milwaukee Astronomical Society bad 
E. Halbach, 2971 S. 52nd St. LI 1-1181 
OsHKOSH 
Fox River Valley Amateur Astronomers Club boat 
T. Fiebig, 88 Harney St. 
RACINE 
Racine Astronomical Society ‘ 
Mrs. R. Jones, 900 Villa Se. ME 4-2752 
SHEBOYGAN 
Sheboygan Astronomical Society 
E. Parnitzke, Jr., Rte. 2. 
STOUGHTON 
Stoughton Astronomy Society 
H. Jensen, 113 S. eantiie St. 
WATERTOWN 
Rock River Astronomy Club be 
J. P. Olesak, 500 S. Washington St. 3349 


WYOMING 


AX 5-4708 


Inst. Astronomical Assn. 
Schramm, Speidel Obs. 


WISCONSIN 


WO 2125 


~ 


Univ. o 


1088-J 


CHEYENNE 
Cheyenne Amateur Astronomers 


Mrs. P. Doran, 2706 E. 10th St. 2-3910 
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MASTERPIECES 


frreciote fe fo es 


You'll find these 
fully professional features 
in every Custom DYNASCOPE®! 


@ Exquisite optical systems, fully 
achromatic and corrected to meet the 
most critical research standards. 


@ Massive equatorial mounts that 
provide exceptional stability and em- 
body the latest mechanical refine- 
ments for ease of operation. 


@ Full sets of matched orthoscopic 
and achromatic eyepieces with wide 
flat fields sharp to extreme edges. 


@ Needle bearings carefully fitted on 
substantial shafts to assure move- 
ments so fine that they equal the ease 
and precision of a fine watch. 


@ Lifetime materials throughout, for 
atmospheric resistance and dimen- 
sional stability. 


@ Fully rotating tubes, with counter- 
poise to provide perfect balance dur- 
ing rotation. 


e@ Rotary secondary supports to min- 
imize diffraction. 


@ Exclusive Dyna-mesh rack and 
pinion focus for smoother, more ac- 
curate focusing action. 


@ Two-way pier tripods (Pat. Pend- 
ing) in 6-inch and 8-inch models. 45- 
pound pier can be mounted perma- 
nently. Portable tripod is instantly 
removable for field trips. 


@ Highly accurate electric drives, 
free from backlash, with fully com- 
pensating clutch. 


@ 8x50 coated achromatic finder- 
scopes with crosshairs and extra- 
large 6° fields. 


@ 7”-diameter setting circles spoked 
for easy setting. Graduated with ver- 
niers. 


@ Fully adjustable to all latitudes. 


Y 



















This Deluxe 6-inch model 


its massive 45 lb. pier 


in your choice of 
6”-8”-10”-12”-16” models 


Every Custom DYNASCOPE -— from 6” to 16” — is designed and 
built to meet such high standards and exacting specifications that it 
is the overwhelming choice of schools, colleges, universities, and 
many well-known professional astronomers. Each of these magnif- 
icent instruments incorporates features that are years ahead in 
optical engineering, yet based on time-tested principles. Each is 
painstakingly produced and assembled by craftsmen who put careful 
workmanship before speed. Each is required to pass, flawlessly, a 
long series of rigid performance and operational tests. Nothing is 
overlooked to make sure that these superb telescopes are the finest 
in their class, regardless of price. Whichever size you select, we 
guarantee that it must measure up to this standard or your purchase 
price will be refunded in full. You can order with absolute confi- 
dence... and with the exciting expectation of new thrills and new 
experience ahead. 

Ask About Our “‘Easy-To-Own”’ Payment Plan 


YOURS FREE: This Colorful Brochure 


Before you decide on any telescope, send today for this 
fascinating new booklet that gives you the full specifica- 
tions and prices of all Custom DYNASCOPES, plus helpful 
information to guide you in selecting your next telescope. 
A postcard will bring your copy FREE! 








6-INCH STANDARD DYNASCOPE ° 
$265 complete 


As Above But Without Electric Clock 
Drive, Setting Circles and Pier 
f.o.b. Hartford, Shipping Wt. 80 Ibs. 


6-INCH DELUXE DYNASCOPE® 





has removable tripod inside 


HOON OQQOQONII00000000 


DYNASCOPES 


$475 complete f.0.. artford, shipping Wt. 150 Ibs. 





CRITERION Manufacturing Co. 


Dept. D-30, 331 Church St., Hartford 1, Connecticut 


* MANUFACTURERS OF QUALITY OPTICAL INSTRUMENTS 
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®TM Registered U.S. Pat. Office 
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©Copyright 1959 Criterion Mfg. Co. 
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Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 


of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

Ellipse 1.25" x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 
Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25"° x 1.77" $ 6.00 
Ellipse 1.5" x 2.12" $ 9.00 


deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
and accessories. 


Without aluminum coating, 


coatings, 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








THE MARK III 


Sidereal Telescope Drive 


Motor, Auto- 
Sidereal Time 


Bodine Synchronous 


matic Clutch, Automatic 
Circle requiring no calculation for loca- 
R.A. Sidereal 
Lifetime 


Fabrication. 


Indicator, 


Quality, 


tion of objects, 
Time Indicator, Pre- 
cision 
Ramsden Eyepieces 
Declination Circles 


Hour-Angle Circles 
Write for price list. 
H & W OPTICAL CO. 
Calif. 


654 Milwood Ave., Venice, 











DO YOU WANT 
TO GO TO THE MOON? 


| 
Probably not at this time! Yet someeoe. might 
get there within the next 10 years. BUT NOT 
YOU? Here's a careful selection A items 

| that will make you feel you are there now! 

| 


AND TELESCOPE 
LUNAR MAP 

! Two colors. 10-inch-diameter 
and craters identi- 


SKY 


Really popular 


moon, 326 mountains, seas, 
fied 


TEEN-AGERS MOON MAP 


Designed by a group of teen-agers who have 
done a good job.  12-inch-diameter moon, 
some labeled features. Many pictured condi- 

| tions, gravity, temperature. Black and white. 


RAND McNALLY MOON MAP 


Printed in six colors on sheet 26 by 40 inches. 


LUNAR CRESCENT SETS 

10 Lick Observatory photographs for the wax- 
ing crescent, about 41 days after new moon, 
and for the waning crescent, about five days 
before new moon. $2.50 
MOON SETS 
18 Lick Observatory photographs. Good for 
framing individually, or piecing together and 
mounting into two quarters about three feet 
in diameter. 


ELGER’S MAP OF THE og cig 
19, by 30 inches, cloth back. Notes by H. 
Wilkins on 146 prominent features. Inv A eotia 
for serious lunar study. $3.00 


COLOR CHARTS OF THE MOON 


Two charts, 23 by 33 inches, by Joseph 
Klepesta, the noted Czechoslovakian amateur 
astronomer. Each half, 27 inches $3.00 


MOON SLIDES 
Sixteen 35-mm. slides from photos by leading 
observatories. 55c per slide; $8.80 per set 


THE MOON 
By H. P. Wilkins and P. Moore 
All of the above — a $33.80 value - 


$12.00 


- for only 
$28.50 


ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U. S. A. 
Phone: PL 5-6992 
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OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 
1959 


tion Microscopium. 


Four BRIGHT 


VER since its rediscovery on May 8th 
as a 19th-magnitude object, periodic 
Comet Giacobini-Zinner has been steadi 
(see page 614 of the Sep 
On August 30th, Elizabeth 


ly brightening 
tember issue). 


Roemer noted it was visible for the first 
time in the 35-inch finder of the Naval 
Observatory’s 40-inch reflector at Flag- 


staff, Arizona. 

The following provisional ephemeris 
shows the path of Giacobini-Zinner from 
Ophiuchus across Sagittarius in the eve- 


ning sky, according to C. Dinwoodie in 
the 1959 Handbook of the British Astro- 
nomical Association. For each 10th day 


at 0" Universal time are given the comet’s 
right ascension and declination (1950 co- 
ordinates) and the predicted magnitude: 


sept..29, 17" 2129, 14° 19%, 10.5;"Oct. 
9, 17" 38™.7, +6° 56’, 9.8; 19, 18° 14™.5, 
ai 48’, 9.2; 29, 19" 047.5, —19° 06’, 9.0; 


Nov. 8, 20° 19™.1, —37° 00’, 8.8. 

Although the predicted magnitudes are 
highly uncertain, Giacobini-Zinner should 
be visible with amateur telescopes low in 
the southwest after sunset. Perihelion is 
on October 25th. 

Three new comets were discovered dur- 
ing the half of August. While 
comparing sky photographs taken on July 
26th and 31st, M. J. Bester and C. Hoff- 
meister, at Boyden Observatory in South 
Africa, detected an 8th-magnitude comet 
in Sagittarius. Known as 1959d, the 
Bester-Hoffmeister faded as it 
moved southeastward into the constella- 


second 


object 


COMETS OF 


Orbit computations 
by J. Schubart, Sonneberg Observatory, 
East Germany, show that its closest ap- 
proach to the sun had occurred on July 
15th, at 116 million miles. 

Both of the two other finds were made 
in a single week by G. E. D. Alcock, of 
Peterborough, England. On August 25th, 
he detected 1959e in Corona Borealis. 
It traveled rapidly southeastward across 
the evening sky, by the end of September 
being just east of Scutum. A narrow tail, 
five minutes long, was photographed on 
August 29th by Dr. Roemer with the 40- 
reflector. She points out that this 
comet is much bluer than Giacobini- 
Zinner, as indicated by a comparison of 
with red- and_ blue-sensitive 


inch 


exposures 
emulsions. 

L. Kresak in Czechoslovakia has cal- 
culated a preliminary orbit for 1959e, 
finding that it was nearest the sun on 
August 18th. The last two predicted posi- 
tions from his finding ephemeris in Circu- 
lar 1688 of the International Astronomical 
Union are: Sept. 19, 17" 59".3, +4° 497; 
24, 18° 24™.9, as Ye 

According to David Meisel, Association 
of Lunar and Planetary Observers, the 
visual magnitude of Comet 1959e was 11 
on August 3lst and September 4th. A 
fine series of photographs was obtained 
by Mark Zillman, Danville, Illinois, with 
a 4-inch {/5 lens. 

Mr. Alcock’s second 
is the brightest comet of the year, 


1959f, 
so far, 


discovery, 





The beautiful structure of Alcock’s Comet 1959f is shown in this photograph 


taken on the morning of September I, 


1959, by Elizabeth Roemer with the 


40-inch reflector of the U. S. Naval Observatory’s station at Flagstaff, Arizona. 

This is an enlargement to a scale of 17 seconds of arc per millimeter of a 

10-minute exposure on Eastman 103a-O emulsion, without a filter. Official U. S. 
Navy photograph. 


1959 





being of magnitude 6. His first sighting 
of it was on the morning of August 30th, 
near the star Zeta Cancri. Preliminary 
orbit calculations by Kresak gave the date 
of perihelion passage as September 15th, 
when the comet was expected to be very 
bright, perhaps Ist magnitude, but only 
10 degrees south of the sun. Later the 
fading comet was to pass into the evening 
sky, the last two predicted positions 
heme: Sept. 24, 12° 417.1, --4° 524-29; 
13" 01.2, +10° 14’. 

Comet Alcock 1959f was observed visu- 
ally and photographically on September 
tth by Alan McClure, at Mt. Pinos, Cali- 
fornia. In 12 x 70 binoculars the comet 
appeared about magnitude 5.2, with a 
tail 1} or two degrees long. But his 13- 
minute exposure with a 5}-inch f/5 lens 
on a_blue-sensitive emulsion showed a 
tail length of three degrees, 50 minutes. 

On the following morning, at Fair- 
mont, West Virginia, Mr. Meisel recorded 
its visual magnitude as 5.5. Even though 
the comet was only five degrees above 
the horizon, in twilight, he could see 
about 25 minutes of the tail in his 6-inch 
reflector with a 40x eyepiece. 

Four of 1959’s six comets were dis- 
covered in Arizona. Comet Slaughter- 
Burnham, 1959a, was found at Lowell 
Observatory, and periodic Comet Arend, 
1959c, was recovered by Dr. Roemer at 
Flagstaff on July 6th. 


A NAKED-EYE METHOD 
FOR FINDING VENUS BY DAY 
NCE AGAIN, the season is favorable 
for observing Venus in the daytime 
without optical aid. The only require- 
ments are that the sky be clear, deep blue, 
and the planet at least 20 degrees high. 

Of course, for the next few months, 
Venus will be rising ahead of the sun, 
so one could locate the planet near dawn 
and follow it as the sky brightens. But 
for those who would like to locate Venus 
in the middle of the day without main- 
taining a protracted watch, the accom- 
panying ephemeris will be useful. It is 
similar to the schedule on page 353 of 
the August, 1954, issue. 

Briefly, the method is to observe on the 
preceding night a reference star whose 
declination is approximately that of 
Venus. Therefore, the daily circles of 
the star and Venus around the sky are 
almost the same, and the planet follows 
the star by a known time interval. At 
night, align the star with a chimney, flag- 
pole, corner of a building, or the like, 
and make a_ reference mark on_ the 
ground. Return to this point after the 
time interval given in- the table, and 
Venus can be seen with the naked eye 
if sky conditions are right. 

All nine stars listed may be found on 
the proper monthly star charts published 
in Sky AND TELESCOPE. However, Tau 
Ceti is not labeled on any of these. It is 
the star to the left, east in the sky, and 
slightly north of Beta. 

On the dates selected, each star will 











HERE ARE REASONS SERIOUS OBSERVERS ARE BUYING 


ASTROLA Reflecting Telescopes 


FASTER THAN THEY CAN BE MADE 


In 1953, we at Cave Optical Co. conceived the idea of building reflecting telescopes of really adequate 
size and optical quality seldom found before in commercial reflecting telescopes. Fully realizing the ama- 
teur astronomers’ telescopic requirements and limited budgets, we priced our ASTROLA Reflectors within 
the reach of all. 

Since the first introduction of ASTROLA Reflecting Telescopes, increasing demand has remained ahead 
of our expanding productive capacity. We have always placed performance quality ahead of all other 
considerations in manufacturing the ASTROLA. Although appearance may have nothing to do with a tele- 
scope’s performance, ASTROLA Reflectors are certainly pleasing to look at, but they are even more delightful 
to look through. 

Thus, more than six years ago we pioneered the larger, but sensibly priced Newtonian reflecting tele- 
scope field. Success brings competition and imitation from others. Therefore, it is well to remember that 
ASTROLA was first and is still far ahead in quality and performance. In recent months we have greatly 
expanded our facilities for producing not only more ASTROLA Reflectors but much larger instruments. We 
are now doing al! our own instrument machine work, so that we may give much more rapid delivery on 
each and every ASTROLA, but we also have even closer quality control. 

Here are a few reasons why ASTROLA sales remain ahead of production: 

1. ASTROLAS are by no means mass-produced, each instrument being carefully hand-assembled and 
each telescope completely field-tested before leaving our shops. 

2. Each complete ASTROLA has been painstakingly engineered and meets every requirement of dis- 
criminating telescopists. 

3. Every complete ASTROLA and every telescope mirror that we make or refigure are guaranteed 
unconditionally to give identical inside- and outside-of-focus star images, your assurance of ultimate 
optical quality. 





All-New De Luxe Model ‘B’ 8-inch ASTROLA, f/7, with 
rotating tube, clock drive, setting circles, and 3 oculars 
(85x, 210x, 360x, or 3 of your choice). 

$590.00 


plus $12.50 packing and crating charges. 


The Completely New De Luxe Model ‘’C’’ 10-inch ASTROLA, 
f/7, complete with rotating tube, clock drive, setting 
circles, and 4 oculars (74x, 111x, 222x, 444x, or 4 of 


$750.00 
plus $15.00 packing and crating charges. 


STANDARD DE LUXE 


your choice). 


STUDENT ASTROLA, 6-inch, f/7 or f/9.......... $200.00.... — 


ASTROLA MODEL “B”, 8-inch, f/6, f/7, or f/8... 


. $390.00... .$590.00 


ASTROLA MODEL “C”, 10-inch, f/6, f/7, or £/8.. .$495.00. . . .$750.00 
NEW PYREX TELESCOPE MIRRORS AND REFIGURING 


If your present telescope is not giving truly out- 


REFIGURING 
f/5 through f/10 


NEW PYREX MIRRORS 
f/5 through f/10 


standing performance, let us refigure your mirror aa CeCe $ 35.00 
to our standard quality, and furnish you an elliptical 8-inch........ i) ee $ 50.00 
diagonal plus aluminizing, return postage prepaid. 10-inch........ $160.00............ $ 75.00 
ssipeiis i, ee ee 12V2-inch........ GUIs x Sx scoctas $120.00 
Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal focal ratio. Send for our 
newest 1960 full-color catalogue. 
When in the Los Angeles-Long Beach area, visit our display room. Always in stock ave 


many small reflectors and refractors, plus « 


Generous allowances on trade-ins. 


large assortment of astronomical literature. 


CAVE OPTICAL COMPANY 
4137 E. Anaheim St., Long Beach 4, Calif. 
Phone: GEneva 4-2613 
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When you build your telescope build a good one. 


CLEVELAND PARTS 


are designed to match 





and machined to fit 


You put a lot of time and work into your 
telescope before it’s finished. If you want a 
fine, professional-looking instrument at low cost, 
and smooth, trouble-free performance, use guar- 
anteed Cleveland parts. They're first choice of 
ATM's because they go together easily without 
special tools. You'll be proud of your Cleveland. 


CLEVELAND EQUATORIAL MOUNT 


1 Rotating base permits you to set up anywhere, 

then easily align and lock the polar axis on 
north. Makes accurate locating and tracking 
much easier. 








2 Quick-adjusting, positive-locking tube clamp 
with concealed stop permits rotation of tube | 
in saddle, keeps tube in correct balance, pre- | 
vents sliding. 
PRICE LIST 3 Husky, vise-grip latitude adjustment is easy to 
change, stays where you put it. We set it to 
EQUATORIAL MOUNT y 6 wane en Me e 
Complete, for 7” tube ..... -$ 79.50 f.0.b. your latitude berore shipping. 
anor a AT “aie ee ay - 4 Rigid, high-strength aluminum construction 
omplete, for tubes to ' t ia diastnaes® aurmecice wel - 
Without ata "7975 eliminates excessive weight, prevents rust. 
Pier top for Permanent ‘mount 5.95 . is All parts accurately machined to close toler- 
COUNTERWEIGHT 1212 Ibs. ..... 495 ” ances for smooth, trouble-free operation. De- 
Extra weight, per pound .50 
ALUMINUM TUBE 7” 0.D. x 60° 1485 “ signed for easy addition of accessories. 
6" MIRROR CELL for 7’ tube . 8.35 ppd. Accurately ground and polished steel axles, 
DIAGONAL HOLDER for 1% x l . : re fail ; 
134" x Va" elliptical or rec extra-long bearings and large brakes provide 
tangular mirrors or 11%’ prism free movement and precise control. 
(Specify diagonal and tube size . | - 
oer dihe 795” 7 Sturdy, cast-aluminum, tapered channel legs 
For tubes up to 10” diameter 9.15” open to fixed position, require no folding 
1¥4"" EYEPIECE HOLDER ........ 7.95" braces. Close easily for carrying. 


SETTING CIRCLES 1° to 2” bore. 


(Specify shaft diameter) Per pair 12.75 “ 

COMPLETE PARTS and instructions SPECIFICATIONS: Heavy-duty saddle, tube clamp. 
for building the 6’ Cleveland, ixle bearings, rotating base, tripod top, tapered channel 
except optical parts ......... 129.75 f.o.b. legs, and extra pier top are cast aluminum. Axles are 

6" PYREX MIRROR f/8 1/10 wave, 114” ground and polished steel. Bearings are 514” long 
parabolic, beryllium coated, with L arge- area brakes, knurled bronze-aluminum alloy adjust- 
matching 1/10 wave, 1.25” x ing knobs. Brass thrust washers at all friction points. 
1.77" diagonal .... 5 . 67.50 ppd. Knurled knobs lock rotating base in V groove in tripod 

; si , . . top, release for easy transfer to permanent pier. Latitude 
Add 3% sales tax on Ohio orders, is adjustable 0° to 55°. Latitude bolt, leg bolts, nuts, 








washers cadmium plated. Weight 23 Ibs. 


COUNTERWEIGHT ead and antimony. 3%” TELESCOPE TUBE Extruded aluminum. 7” O.D. 


diam. x 3” with 1” or 144” bore. Weight 12! Ibs x 0.072” wall x 60” length. Not machined. 


SETTING CIRCLES 5” cast alumi- 
num with machined faces. 1.”-wide scales 
are matte-white aluminum with large, 
legible figures and accurate black gradua- 
tions. 1” to 2” bore. Specify shaft size. 


6” MIRROR CELL Solid plate pro- 
tects mirror. Ring housing reduces convec- 
tion currents. Improved clips hold mirror 
without pressure. Shockproof, cushioned 
adjustments prevent vibration, keep mirror 
in collimation. No springs. Cast aluminum, 
machined for 7” O.D. tube. 


DIAGONAL HOLDER Fully adjust- 
able, shockproof design. One turn moves 
mirror position 0.050”. Three screw ad- 
justments give you perfect control of mir- 
ror angle, make collimating easy. Made 
for 1% x 1% elliptical or rectangular mir 
rors, or 1144” prisms, tubes up to 10”. 
Specify mirror type. size, and tube I.D. 
when ordering. 

1%” EYEPIECE HOLDER Acme: 
threaded brass sleeve in accurately ma- 
chined, cast-aluminum housing gives you 
smooth, micrometer-sharp focusing. One 
turn moves eyepiece 0.125”. Stays where 
you set it. Only one moving part. 


CLEVELAND ASTRONOMICS 


BOX 209, CHAGRIN FALLS, OHIO 
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be well located for observation at the 
end of evening twilight, and it is expected 
that Venus will be observed around mid- 
day. The kind of time used by the ob- 
server is immaterial; it may be local, 
standard, or daylight saving. The planet's 
lag has been corrected for the difference 
between sidereal and solar time intervals. 

In the table, each star’s magnitude is 
given; then, for the date of the star ob 
servation, the planet's lag in hours and 
minutes. ‘The letter N indicates that 
Venus has a more northerly declination 
than the star; S is used when the planet 
will be somewhat south; and the symbol 
is omitted on days for which both objects 
have nearly the same declination. 

As an example, suppose you wish to 
find Venus by day on October 17th. Ac 
cording to the ephemeris, Beta Aquilae, 
magnitude 3.9, is the star to use. On 
the 16th Venus is lagging behind this 
star by 14 hours 47 minutes. If on that 
evening the star is lined up with a ter 
restrial landmark at, say, 10:13 p.m., 
Venus will be very nearly at the same 
point in the sky, though slightly south, 
14 hours 47 minutes later, or at 1:00 
p-m. on the 17th. 

Beta (8) Aquilae, 3.9: Oct. 1, 14:13, N; 
2, A4514, N33, (AON: 4, ola ISN: D; 
14:20, N; 6, 14:22, N; 7, 14:24, N; 8, 
14:26; 5N3 39; 142290525 0) Sco 1 MNS ek 
14:34, N; 12, 14:36; 13, 14:39; 14, 14:42; 
15, 14:44, S: 16, 14:47,-S;> 17, 14:50;. S: 
1S;. 14:53, <S: 29, 14:56,-S; 520; ©1459, 'S; 
21, 15:02,S; 22; 15:06; S; -23,, 15:09) 'S: 
24, 1521258; 125, 1525, GS; 126, 15319; “S: 

Gamma (y) Piscium, 3.8: Oct. 27, 12:01, 
N3228,, 12:04,0N3 29) 12:08;"N; 50) 12211, 
N: 31, 12245:> Nov. 1,.. 22:18, 8: 2;. 12:22, 
S; $,12:25), 83-4, 12229, 1S;-5, 12233; S:"6 
12:36, S. 

Alpha (a) Aquarii, 3.2: Nov. 7, 13:52, 
IN328;-13:59,0N G6 li3709, IN 10)9 14-03; N: 
Ll, 34:06, «Ns 02;. 14210; 13; 14214, S; 
14, 14:18, S; 15, 14:22, 'S; 16, 14:26, S: 
17, 14:30; 8; 18,.14:34,"S. 

Lambda (A) Aquilae, 3.6: Nov. 19, 
L837, 0N2 20> U4 IN. 

Beta (8) Aquarii, 3.1: Nov. 21, 15:20, 
IN; 22,,.15:24, AN; -23,.15:28, N; -24,. 15252, 
IN; 25; 152375. 1N; 26; 15241, (Ns 27, 15:45, 
S328, 15:49, S: - 15355;, S; 30; 15257, S; 
Dec. «1, 16:02,:S; 2, 16:06;S. 

Fota (¢) Gett, 307: Dec. 3, 18:22, N; ¢ 
1S: 275.No29, 92516 INGO; 259,10; 0h Los; 
Spd) otaew S59, ea8; soy 210) 15255; .9: 

1, 133575 

Eta’ (aq) Get, 3:6: Dec. 12, 13:13,:S2-13; 
1334700; 14, 15222./S515, 13:26,.8. 

Gamma (y) Eridani, 3.2: Dec. 16, 10:41, 


(N3 17, 10246; (N; 18; 20:50;19,.10255,S 


20; 1:00;.S;.21,. 11204,°S; 22, 11:09), S: 23. 
L143. 

Tau (¢) Get, 3:7; Dee. 24, 15:52,,_N: 
25, 13:37; 26, 13:43, S; 27, 13:46, S; 28, 
13:51, S; 29; 13:56, S; 30, 14:01, S; 31, 
14:05, S; Jan. 1, 14:10, S. 

FRANKLIN MILLER, JR. 
Kenyon College 
Gambier, Ohio 





Mounted Eyepieces 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 








black-anodized standard aluminum 

14,” O.D. mounts 
FB. TYPE PRICE 
6mm. (14,” Ramsden .$ 4.75 
12.5 mm. ( ‘1 Am) Ramsden sdeccaile 4.50 
12.5 mm. (1, 2”) Symmetrical .. eee 
16 mm. (547 Erfle (wide- angle) 12.50 
16 mm. (52” SERN ics ccsarcasesvsetezess ease a. 12.50 
18 mm. (i3") Symmetrical oe | 
22 mm. (27/32”) Kellner 6.00 
27 mm. (1-1/16”) Kellner ree 4.50 
32 mm. (114”) Orthoscopic 12.50 
35 mm. (134” Symmetrical 8.00 
55 mm. (2- 3/16") Kellner. ......... 6.00 
56 mm. (21/,” Symmetrical 6.00 


COATED LENSES 75 cents extra. 


“Giant” Wide-Angle Eyepieces 


ERFLE EYEPIECE (65° -_, 
contains 3 coated achromats. y,” 
E.F.L., clear aperture 214”. Has a 
focusing mount with diopter_ scale. 
Will make an_ excellent 35-mm. 
Kodachrome viewer. em seven 





times ......... : cesses $12.50 ppd. 
Same as above without diaptet scale setedviee .-. SRS 
114%4”-diam. Adapter for eyepiece above ........ $3.95 


WIDE-ANGLE ERFLE (68° field) 
EYEPIECE. Brand new; coated 114” 
E.F.L. Focusing mount. 3. perfect 
achromats, 1-13/16” aperture .... $13.50 
11%4”-diam. Adapter for eye- 

POIRG AOIIS acces sxscrsnsusesesctssincacss $3.95 





WIDE-ANGLE ERFLE 1%” E.F.L. Brand new; 
contains Eastman Kodak's rare-earth glasses; aperture 
2”; focusing mounts; 65° field $12.50 
114”-diam. Adapter for eyepiece above ........ $3.95 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride coated lenses 29 
mm. in diameter. It is designed to 
N@ give good eye relief. It has an ef- 
fective focal length of aie cell fits 
@ £44" tube. 5.:....::,.; ONLY $4.50 ppd. 


Astronomical Mirrors 


These mirrors are of the highest t acmaee fy polished to 
They are aluminized, and have a 


-wave accuracy. 
Sho monoxide protective coating. You will be 
pleased with their performance. 

Diam. F.L. Postpaid 
Plate Glass 3-3/16” 42” $ 9.75 
Pyrex 4Y,” 45” 13.50 
Pyrex 6” 60” 25.00 





Cast aluminum. Holds all our mirrors firmly with 
metal clips. Completely adjustable. Assembled, ready 
to use. 


cobing. setae 4.00 ppd. 


ry Mount fits our 5” i 
tubing........ 6.50 ppd. 


6 Mount fits our 7” 


8-POWER ELBOW TELESCOPE 





This M-17 telescope has a 
brilliant-image 48° apparent 
field — 325 feet at 1,000 
yards. The telescope can 
be adjusted for focusing 15 
feet to infinity. It has a 2” 
objective, focusing eyepiece 
28-mm. focal length with 
an Amici erecting — sys- 
tem. Turret- 
mounted  fil- 
ters: clear, 


red, amber, 
and neutral. 
Lamp housing 


to illuminate 
reticle for 
nighttime use. 
were ever offered. Original 


BARGAIN PRICE....... 





8 x 50 
Truly the ‘yon yg 
‘ov't. cos: 


$13.50 ppd. 


A. JAEGERS 


AIRSPACED 





a black-anodized aluminum cell. 
as the most reliable source in the industry. 


MOUNTED IN ALUMINUM CELLS f/15 


We offer the lowest priced, hand-corrected, precision, American-made astronomical objective, mounted in 
Our reputation for high-quality astronomical lenses has established us 


OBJECTIVES 











“Those in the know” BUY FROM US BECAUSE: | 





31,” diam., 48” F.L. (uncoated) . 
Same as above with coating ............... 


-- $28.00 
- $32.00 


crown and flint optical glass. 


Diameter Focal Length Each 
54 mm. (214%”) 254 mm. (10”) .......... $12.50 
54 mm. (21%”) 300 mm. (11.8”) 12.50 
54 mm. (21%”) 33@ mms 613") -...60:50 12.50 
54 mm. (21%”) 390 mm. (15.4”) ...... 9,75 
54 mm. (21%”) 508 mm. (20”) .......... 12.50 
54 mm. (21%”) 600 mm. (2344”) ...... 12,50 
54 mm. (21%”) 762 mm. (30”) 12.50 
54 mm. 2%") 1016 mm. (40”) 12.50 
54 mm. (214”) 1270 mm. (50”) ........ . 12.50 
78 mm. (3-1/16”) 381 mm. (15”) . 21.00 
80 mm. (314”) 495 mm. (1914”) 28.00 
81 mm. (3-3/16”) 622 mm. 24") we 22,50 





rT 
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NEW! 6” LENSES 


Our 6” objective does not need high-pressure sales- 2 
manship. Its sparkling performance speaks for ¢ 
itself. Test one, or have any qualified person test 

it; we are certain that you will be satisfied. If not, § 
take advantage of our money-back guarantee. 


6”-DIAM. AIR-SPACED TELESCOPE 


ow 


OBJECTIVE 
Hard-coated on 4 surfaces 
” LOUNTED $175.00 
£/10 - 60” focal length \n UNMOUNTED 150.00 § 
1/18 . 90” focal length { MOUNTED... 7588 § 


— eee se OS 


We can supply ALUMINUM TUBING for the § 
lenses above. ( 
¢ 


— 





_ 
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Rack-&-Pinion Eyepiece Mevats 





x For Refractors 

Here is a wonderful opportunity 

Sor Nehaaiars for you to own a most mechani- 

cally perfect Rack-&-Pinion Fo- 

cusing Eyepiece Mount with vari- 

able tension and adjustment. Will 

accommodate a standard 114” 

eyepiece, positive or negative. The body casting is 

made of lightweight aluminum with black-crackle 

paint finish, focusing tube of chrome-plated brass. 

Focusing tube for refractors has a travel of 4”, for 
reflectors 2”, and will fit all size tubing. 


REFRACTOR TYPE for 214” I.D. Tubing $12.95 ppd. 
~~ 314” I.D. Tubing 12.95 ppd. 

bb for 4344” ILD. Tubing 12.95 ppd. 
REFLECTOR TYPE (less diagonal holder) 8.50 ppd. 
DIAGONAE HORDE osssiccssscescscsncosssascscsses 1.00 ppd. 





691 S Merrick Road 
4.1 :) tele) Guam, Fae & 





Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 
corrected for the C and F lines (secondary chromatic aberration). 
the chromatic variation of spherical aberration are negligible. 
so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems 
41%” diam., 62” F.L. (uncoated) 


Same as above with coating 
We can supply ALUMINUM TUBING for the lenses above. 


“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available for immediate 
delivery. These are perfect magnesium-fluoride coated and cemented Gov't. surplus lenses made of finest 
Not mounted. Fully corrected. 
readily be used with eyepieces of only 44” focal length, thereby producing high powers. 
well suited for astronomical telescopes, spotting scopes, and other instruments. Gov't. cost up to $100. 


@ We can supply ALUMINUM TUBING 
























They are 
The zonal spherical aberration an 
The cell is machined to close colenenal 


$60.00 
$69.00 


They can 


Tremendous resolving power. 
Guaranteed 


Diameter Focal Length Each 


83 mm. (3144”) 660 mm. (26”) $28.00 
83 mm. (344”) 711 mm. (28”) 28.00 
83 mm. (314%4”) 762 mm. (30”) 28.00 
83 mm. (344”) 876 mm. (3414”) 28.00 
83 mm. (344”) 1016 mm. (40”) . 30.00 
102 mm. (4”) 876 mm. (3414”) 60.00 
108 mm. (414”) 914 mm. (36”) 60.00 
110 mm. (434”) * 1069 mm. (42-1/16”) 60,00 
110 mm. (434”) 1069 mm. (42-1/16”) 67,00 
128 mm. (5-1/16”)* 628 mm. (2434”) 75.00 
128 mm. (5-1/16”) 628 mm. (2434”) 85.00 


Not coated 
AND CELLS for the lenses above. @ 






Special Coated Objective 
BIG 2%” DIAM. — 15” F.L. — $6.00 


These achromatic objective lenses are tested and have 
the same high quality as ‘‘Big Lenses’’ described above, 
except they are seconds for slight edge chips or smal! 
scratches only. Quality guaranteed. ONLY $6.00 ppd. 


Coated Binoculars 


Beautifully styled imported binoculars. Precision made 
LOW, LOW PRICES! 





““Zeiss'’ Type 
Complete with carrying case and straps. American type 
offers a superior one-piece frame and clean design. 


American Type 


Size Field Type Center Ind. 
at 1,000 Focus Focus 
yards 
6x15 360 ft. Opera _ $12.75 
6x30 395 ‘Zeiss”’ $18.75 16.75 
7x35 341 ‘‘Zeiss’’ 20.75 17.95 
7x35 341 American 23.50 -— 
7x35 578 Wide-Angle 11° 35.00 oa 
7x50 372 ‘*Zeiss”’ 24.95 22.50 
7x50 372 Americ an 32.50 — 
8x30 393 ‘‘Zeiss’’ 21.00 18.25 
10x50 275 ‘‘Zeiss"’ 28.75 26.75 
20 x 50 183 **Zeiss"’ 33.75 31.75 


All prices above plus 10% Federal tax. 


Monoculars 


Brand new, coated optics, complete 
with pigskin case and neck straps. 


Price Price 
6x30 . $10.00 7x 50 . $14.75 
8x 30 .......... . 11.25 tf eee 17.50 
TBE ciican 12.50 yr 1 ee 20.00 





@ ‘MILLIONS’ of Lenses, etc. @ 
Free Catalogue 
We pay the POSTAGE in U. S. — C.0.D.’s you pay 
postage. Satisfaction guaranteed or money refunded 
if merchandise returned within 30 days. 








October, 1959, Sky AND ‘TELESCOPE 689 








STELLAR SCIENTIFIC 








\ 
STARS BY STELLAR 


Even we have been amazed at the perfection attained 
in our Stellarscope since the development of our new, 
ingenious polishing machine, which not only produces 
all the merits of “hand work” but enables us to offer 
you this superior quality at surprisingly low prices. 


Stellarscope is in a class by itself. 


Mel L. Elcca 


PRESIDENT 
STELLAR SCIENTIFIC 





CHRISTMAS SPECIALS! 
6-inch Standard, $245.00 — 6-inch De Luxe, $299.00 


* f/8 parabolic mirrors, quartz coated, guaranteed to perform 
to Dawes’ limit. 





* 3 top-quality orthoscopic oculars, 114” diameter, with De Luxe 
models (1 only with Standard). 


* 7x finderscope with crosshairs, hard-coated color-corrected 
50-mm. objective. 


* De Luxe models have exclusive, seamless, solid fiberglass tubes, 
mounted fully rotatable in sleeve, 50” in length. 


* Standard models give choice of same tube as above, or light- 
weight aluminum tube, 50” in length, mounted semi-rotatable 
on Stellar’s K3 mount. (Tube sleeves available for Standard 
models at $22.50.) 


Mirrors and diagonals fully adjustable for accurate alignment. 
Stellar mount has tubular steel axes, hollow to reduce weight. 
Declination axis, 1.9” diameter, 21” long, highly polished. 
Polar axis, 1.9” diameter, 15” long, same high polish. 
40”-span base legs, removable for portability; turn one knob. 
Cast-aluminum mount, rugged yet light, only 50 pounds. 
Built-in bracket for holding 3 114”-diameter oculars. 


Fully portable to fit average car for field trips. 


+ + + + + + & HF FH 


Declination and polar axes completely balanced to eliminate 
adjustment knobs. 


These Christmas Specials will be in effect only until Dec. 24, 1959. 
Packing charge for either model, $10.00. 


Lay-away plan available, if telescopes are desired for gifts (will deliver in 
December). Or you may wish to use our time-payment plan to fit your 
Christmas budget. Details of both plans on request. 


COMPLETE OPTICS © COMPLETE TELESCOPES © COMPLETE PARTS @ REFIGURING 
All sizes. Write for free catalogue. 


STELLAR SCIENTIFIC  Santa‘ana*cauroena 
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This Perseid meteor was recorded by two Rhode Island amateurs with a Kodak 
Medalist camera, f/3.5 lens, on Perutz 21 film (ASA rating 100). 


OBSERVATIONS OF THE PERSEIDS IN AUGUST 


E* RLY on the morning of August 13th, 
at Newport, Rhode Island, John T. 
Hopf and Robert Napier set up seven 
cameras to photograph the Perseid meteor 
shower. Last December, with five instru- 
ments they had recorded 12 Geminids in 
about an hour of observing time. 

On this occasion, however, only three 
trails were photographed, even though 
as many as 39 meteors were counted in 
the single hour ending at 2 a.m. Eastern 
daylight time. The observations were 
partially spoiled by clouds and fog. 

The bright Perseid shown here moved 
through Cassiopeia toward Cepheus at 
about 2 a.m. In the upper right the star 
Kappa Cassiopeiae appears as a_ bright 
streak, while Iota Cephei is in the lower 


left. The fading of the star trails was 
caused by heavy dewing of the lens 
toward the end of the 30-minute ex- 
posure. 


Walter N. Webb, of Boston’s Museum 





of Science, and his brother David ob- 
served at Alliance, Ohio. On August 
11-12 and 12-13, their exposure time 


totaled four hours, 22 minutes, with two 
cameras and Tri-X film, capturing the 
tracks of eight meteors on six negatives. 
Together with James DeVeny they made 
visual meteor counts, their combined 
total the first night being more than 127 
in 33 hours, while 95 meteors were seen 
by the Webbs in 2} hours the next night. 

At Troutman, North Carolina, John 
Martin and Charles Donalson also made 
visual counts, observing four nights in 
a row. During the maximum shower ac- 
tivity they saw five meteors in eight min- 
utes. 

Other observations were made _ by 
Joseph A. Lupia and Richard Lemanski 
at Utica, New York, on the morning of 
August 12th. They compiled a chart on 
which were represented the lengths and 
orientations of 154 meteor trails. 


John T. Hopf, left, and Robert Napier used 21-by-31 cameras to photograph 
the Perseids, one of their pictures being reproduced above. 
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SINCE 8933 


PSY mizears, tne, 
FASO WE SSCSAN 


Reg. U.S. Pat. Off. 


Let us give you the same hard aluminum 
coating that we are applying to the Cave 
Astrola mirrors. If your glass is properly 
polished, our coating will give a minimum of 
90% reflection. Will not blister or peel. 
Check or money order, including return post 
age and insurance (Calif. res. add 4% sales 
tax), will guarantee 8 hours shipping service. 
No C.O.D.’s please. Prices f.o.b. L.A. 


ee $6.50 WOineh.. 5.4... $11.25 
CS ee $8.50 12-inch.... 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 
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LUNAR (MOON) FILTER 


For viewing the FULL Moon this spe- 
cially selective amber colored filter is a 
must. Improves “‘seeing’’ by a point or 
two. 

Greatly reduces glare and eye fatigue, 
thus enables you to see a wealth of rather 
curious lunar detail of small light and 
darkish areas under Aigh solar illumina- 
tion. All glass, unmounted, simply hold 
at eyepoint. 

Each $1.00 ppd. 


HARRY ROSS 


Telescopicals 
59-61-63 Reade St., New York 7, N. Y. 











TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 





Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. It 
holds three eyepieces of standard 114” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
Also priced at $15.95 postpaid, fhe Eyepiece 
Attachment with Rack and Pinion takes stand- 
ard 114” O.D. eyepieces. The rack and 
pinion is machined from solid aluminum 
castings, precisely fitted for smooth perform- 
ance. The main tube is 134” long; sliding 
tube adds 2”; total movement 334”. Choice 
of gray or black crinkle finish. 

Both Turret and Eyepiece Attachment, $31.90. 


ELLIPTICAL DIAGONAL 
HOLDER 
Accurately machined from solid 
brass to fit 114” minor axis ellipti- 
cal diagonal. Fully adjustable for 
rotational and longitudinal move- 
ment. Guaranteed to 
keep your diagonal 
precisely and securely 
in proper position at 
eS eer all times. $10.50 ppd. 


MIRROR CELLS 
6" — $7.00; 8’ — $11.50; 10’ — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 
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Goto’s Model M-1 has been acclaimed by many 
visitors to the Fair, including specialists 


Goto Optical Mfg. Co., Japan's foremost maker of 
astronomical telescopes, is nearing completion of its 
revolutionary medium-size planetarium. 


FEATURES : 

1. Projects the entire celestial sphere and can show 
the sky above any point in the world. Therefore, 
the starry sky above various points south of the 
equator, particularly the Antarctic, can also be 
projected to the very last detail. 

2. Projection of the annual motions of the moon, sun 


Catalogues will be sent upon request. 


GOTO OPTICAL 


VS Shimmachi, Setagayoa-ku, 





The Goto Planetarium Hall at the 1959 Tokyo International Trade Fair. 


GOTO’S 
MEDIUM-SIZE 
PLANETARIUM 








Established in 1926, Japan’s 
j oldest and largest firm specializ- 
ing in astronomical telescopes. 











i 


et Hh 


ae vue ff 





and five planets is possible. In other words, the 
peculiar movements of the planets can be shown. 
Precession phenomena can be projected. 
Automatic explanations can be given with tape 
recorder. 

Music and imitation sounds can be played by an 
inserted record player. 

Remote control from the control desk is possible. 
By using auxiliary projection apparatus various 
different types of performances and projection 
are possible. 


M a G. C 0. Cable Address: 


GOTOPTIC TOKYO 


-oxyo, Japan 
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PHOTOGRAPHY OF THE MILKY WAY 


AMERAS with lenses of very short 

focal length can be used for photo- 
graphs of the Milky Way. They enable 
amateurs to study firsthand the Milky 
Way and the Magellanic Clouds. 

With my 35-mm. Contax camera, I 
have used three interchangeable lenses: 
a Biogon f/4.5 of 21-mm. focus for very 
wide angle, a Sonnar f/2 of 50-mm. focus 
for normal fields, and a Sonnar f/2 of 
85-mm. focus for details of a region, such 
as Eta Carinae shown here. 

To obtain a result similar to the visual 
impression of the Milky Way, I put a 
4-mm. diaphragm in front of the Biogon 
and photographed the central region of 
the galaxy extending from Aquila to 
Norma, a distance of some 85 degrees in 
galactic longitude. The exposure was 
100 minutes, during which the camera 
was driven on an equatorial mounting. 

The central part of this picture is re- 
produced on page 671. The outer parts 
suffer from coma, curvature of the field, 
and lens absorption. But with the Biogon 
lens 60-degree fields can be satisfactorily 
covered, requiring only six such pictures 
to go completely around the Milky Way. 
I can take only three of these from my 
latitude here in Argentina, and would 
like to hear from some northern amateur 
who has a Biogon lens and who would 
want to take the other three sections of 
the Milky Way mosaic. 


The part of the Milky 
Way centered on the 
peculiar variable star 
Eta Carinae. This pic- 
ture was taken by 
Marcos A. Severin with 
a 35-mm. Contax camera 
and Sonnar lens of 85 
millimeters focal length. 
Included in the field 
are several fine open 
star clusters, the largest 
being NGC 3532, left of 
center; NGC 3114, to- 
ward right edge; and 
IC 2602, bottom center. 


A picture of the Centaurus-Crux region 
of the southern Milky Way (page 670) 
showing the large Coalsack dark nebula, 
was made with the intermediate Sonnar 
lens. All my films were developed by F. 
Kammerer, who is a member, like myself, 
of our local astronomical society, Amigos 


de Urania, —_ \fARCOS A. SEVERIN 
Sgto. Cabral 238 
Rafaela, Santa Fe, Argentina 

SUNSPOT NUMBERS 
Below are provisional mean relative 
sunspot numbers for August by Dr. M. 
Waldmeier, director of Zurich Observa- 


month. 








tory, from observations there and at its 
stations in Locarno and Arosa. 

August I, 177; 2, 210; 3, 213; 4, 225; 5, 
212; 6, 207; 7, 179; 8 175; 9, 170; 10, 155; 
11, 180; 12, 160: 13, 125: 14, 139; 15, 129: 
16, 151; 17, 158; 18, 174; 19, 182; 20, 180; 
21, 200; 22, 200; 23, 205; 24, 217; 25, 212; 
26, 220; 27, 231; 28, 274; 29; 301; 30, 292; 
31, 284. Mean for August, 198.0. 

The predicted smoothed monthly sun- 
spot number for October is 159. 

The American sunspot numbers for 
July, derived from AAVSO Solar Division 
observations, will appear here next 
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SPACE K-4 
DELUXE 


WANTED 
Professional and Amateur Astronomers 

Put your ideas and experience to 
work. Extensive expansion program by 
Spacek Instrument Co. 
requires individuals wit 
a knowledge of tele- 
scopes, optics, and as- 
tronomy. 

Proven design, low 
cost, and excellent per- 
formance of our SPACE 
K-SERIES telescopes 
have met with the ap- 
proval of many schools, 
observatories, and clubs. 

Here is an excellent opportunity for 
responsible persons, who are interested 
in supplementing their income, to dem- 
onstrate and sell our telescopes. 

Write for complete information about 
our Individual Dealer Plan. 





















finish. 


e Rack-and-pinion focusing: Accommodates standard 1!4-inch eyepieces 
e Finder: 6 power, with achromatic objective, and mounted in adjustable 
bracket. 


¢ Pedestal: Heavy-wall steel tube with collapsible legs. Guaranteed fre 
torque and wobble. Design allows tube to be swung in any position w 
bumping into legs. Pedestal, mount, and legs painted black crinkle 
e Three eyepieces: 50x Kellner, 


e Instructions. 


$8950 


TELESCOPES 


by SPACEK INSTRUMENT CO. 


CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


e Optical system: 4]4-inch mirror, {/11, 
accurate to 1 wave, aluminized and quartz over-coated 

e Mounting: Equatorial and adjustable for latitude. 
castings with l-inch-diameter shafting on both axes and Tensalloy bear- 
ings. Clamps provide any degree of tension desired. Two lock-nuts on 
saddle permit simple removal of tube. All steel parts chrome plated and 
carefully machined to give maximum rigidity. 

e Tube: Seamless aluminum, painted black inside, with hammer-tone green 


spherically corrected with surface 


Massive aluminum 





from 
out 





17 at 
1nisf. 


pe rasieey ; 
00x and 200x Ramsdens. 





SPREE 1G (Gineh Equatorial). < «<< 66 cccccecscciccssecsess $249.50 

SPACE US Chtmet. Cqmetetiel ..... ..<oe ccc ccccscccecssecsss $ 39.50 

OTHER SPACE SPACE K-SATELLITE (3-inch Altazimuth)................... $ 29.50 

RACK AND PINION (fits any size tube)..................-. $ 8.50 

K-SERIES GPOWER ACHROMATIC FINDER. ..... 2. cc ccccccccccccccces $ 7.23 
TELESCOPES MIRROR CELLS: 6-inch, $6.50; 8-inch, $10.50; 10-inch, $19.50 


Prices are f.o.b. Pottstown, Pa. 
Pennsylvania residents add 3% sales tax to all prices. 


AND ACCESSORIES 








All prices subject to change. 
Write for free literature. 
DEALER INQUIRIES INVITED 





SPACEK INSTRUMENT CO. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 











October, 1959, Sky AND TELESCOPI 


695 




















date. 


position. 
Makes an excellent star chart, too. 
restrial globe is also transparent, so you can easily : 
visualize the relation of your location to other places : 
on the earth. 


Model ST-12 
globe inside 
Model ST-20——20” celestial globe with 6” earth 
globe inside 


Follow Artificial Satellites Graphically! 


Mark the orbit of a satellite on this transparent celes- : 
tial globe. Follow its precession and find its overhead : 
The globe is easily oriented for time and : 
The ter- : 


-12’ celestial globe with 6” earth 


Write for descriptive folder on all our globes. 


FARQUHAR 
TRANSPARENT GLOBES 
3724 Irving St., Philadelphia 4, Pa. 


Phone: EVergreen 2-2833 


49.50 : 


$115.00 : 





accuracy of either 1 or 


QUARTZ OPTICAL FLATS 


Here is a series of highly accurate flats designed for laboratory work, optical inspec- 
tion, optical test equipment, or any application requiring a flat surface of extreme precision. 


EXCELLENT FOR REFERENCE STANDARDS OF SURFACE FLATNESS 


Made from selected fused quartz, they are supplied in a hinged hardwood case, velveteen lined, 
and come to you in a sealed package. 


GUARANTEED TO PASS U.S. NATIONAL BUREAU OF STANDARDS CERTIFICATION 


Known as our Q. T. 


2 micro-inch. (1 micro-inch is 


series, these flats are available in diameters from 2 to 10 inches, with surface 
1/21 wave length of mercury green light.) 


FOR ADDITIONAL INFORMATION, PRICES, AND DETAILS OF OUR GUARANTEE, WRITE FOR SHEET F-3. 


Cal—~/d stro 


Optical Laboratories 





Since 1947. 


Owned and operated by Leland S$. Barnes. 


30 North San Gabriel Blvd. 
PASADENA, CALIFORNIA 
Phone: SYcamore 2-8843 











the 4%," De Luxe VERNONscope 


A truly professional-type reflecting telescope with superior de- 
sign and precision optics that offer highest quality in excellence ¢ 50 
and performance . . . now selling for the amazingly low price of 69 


Read These Ultimate Features: 


* 


* 


* 
* 


444” parabolic mirror, f/10, ground and polished to 
better than 14 wave, aluminized and over-coated with 
quartz for maximum optical protection, guaranteed to 


perform to Dawes’ astronomical limit of resolution. 


NEW, rugged PAR Jr. Equatorial Mount, designed to 
give utmost rigidity at the points of greatest stress 
(note tapered aluminum housings). Includes latitude 
adjustment, large knurled locking screws and _ close- 
tolerance machined bearings with 4,” chrome-plated 
precision-ground steel shafting. Base of mount is fully 
rotatable for altazimuth viewing and can be quickly 
disassembled from the tripod. Steel legs fold for easy 


portability. Mount has black primer and 3-dimensional 
space blue marbleized finish 
Seamless aluminum tube. blackened inside, with 3-D 


space blue finish. 

Finest 14-mm. wide-angle Kellner eyepiece and Barlow 
lens mounted in black-anodized tubing. giving magnifi 
cations of 80x and 160x. 


New achromatic-type 4x finder with adjustable mount 
ing bracket 


Smooth, precision helical focusing unit permits mi 
crometer accuracy to give sharpest images possible. 


Machined aluminum end caps and adjustable mirror 
mounting. 


Covers for all optical components 


44-page telescope operation manual included 


VERNONscope & Co. 


Candor, New York 





4%" VERNONscope. . . $69.50 
Shipping weight, 25 pounds 
f.o.b. Candor, N.Y. 


Telescopes are completely assembled, thor- 
sughly tested, and correctly aligned before 
leaving the factory. They are carefully 
packaged to insure safe shipment. 


We unconditionally guarantee the 4%,” 
VERNONScope to be exactly as de- 
scribed and illustrated, and to surpass 
even your greatest expectations, or re- 
turn it within one month and your 
money will be immediately refunded. 
VERNONscope & Co. is the sole man- 
ufacturer of the 100%-American-made 
4,” VERNONscope, selling to our 
customers direct from the factory. Send 
your order today for immediate de- 
livery. 
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DEEP-SKY WONDERS 


wa an amateur in Colorado, famed 
for its clear skies, comes this interest- 
ing query: “The books all say that the 
Andromeda galaxy M31 is the farthest ob- 
ject the naked eye can see. Shouldn’t that 
distinction belong to M33, which is slight- 
ly farther away?” 

The great galaxy in Andromeda is lo- 
cated at right ascension 0° 40", declina- 
tion +41°. According to the catalogues, 
its main body is 2° 40’ long and 40’ wide, 
and of magnitude 4. This suggests it is 
an easy naked-eye object; indeed, it makes 
a good telltale for late-summer and early- 
fall meteor observers. If M31 cannot be 
seen, the sky is not clear enough for re- 
liable meteor counts. Any beginner can 
see it once it has been pointed out. 

M33 is the famous broadside spiral in 
Triangulum, at 1" 31™.1, +30° 24’ (1950 
co-ordinates). It is also large, 60’ by 40’, 
and of the 7th magnitude. But it would 
be incorrect to conclude from this that 
M33 is beyond the reach of the unaided 
eye. 

There is a common misconception that 
the faintest stars the human eye can see 
are 6th magnitude. But with a_ pure, 
dark sky and good dark adaptation, the 
threshold of vision is actually considera- 
bly fainter. In fact, stars as faint as 8.5 
have been detected by very keen-eyed 
persons when special precautions were 
taken. Many amateurs have seen the 
Triangulum galaxy without optical aid, 
despite its magnitude of 7, perhaps the 
remotest object thus visible. But detect- 
ing it is a task for the experienced star- 
gazer. 

If you are trying for M33 the first time, 
choose a perfect moonless night without 
any trace of haze or ground fog, and wait 
until Triangulum is at least 40 degrees 
above the horizon. First pick up M31 
and study it a while, trying to see its 
maximum length, perhaps three degrees. 
Note that it is nearly on the edge of the 
Milky Way. On a good night when one’s 
eyes are dark adapted, averted vision will 
show the Cassiopeia star clouds extending 
out practically to M31. 

Then look at the nearby Double Clus- 
ter in Perseus, which should appear very 
bright and splashy. After this, search for 
a bright patch — the open cluster NGC 


752 — just north and east of Beta Tri- 
anguli. Poor in binoculars, it looks in- 


teresting to the naked eye. M33 is at least 
a magnitude fainter than this. 

If this test object is easy, try for M33 
itself, first with averted vision, then di- 


rectly. The little star just north of Alpha 


Trianguli should be easily seen. The 
Triangulum spiral may be observed as a 
faint, round patch, pretty uniform in 
brightness with no central condensation. 
During the season of the Perseid meteors 
this year, my log book lists M33 as seen 
on every clear night. 
WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 





HOW TINSLEY DEVELOPED 
TWO TELESCOPES IN ONE 
FOR B. Y. U. 


When Brigham Young University’s Astronomy Depart- 
ment assigned Tinsley Laboratories to design and manu- 
facture a new telescope for the University, they asked 
for an instrument that would perform two distinct jobs: 
1) student instruction and visual use; 2) wide field pho- 
tography for advanced research. 


Tinsley combined both functions in a single powerful 
instrument for BYU: a custom-designed 24-inch reflec- 
tor telescope with a Baker photographic corrector. 


The basic Newtonian-Cassegrain design with a 24-inch- 
diameter f/4 main mirror fulfills BYU’s requirements for 
visual instruction. The Cassegrain, which is f/15, has 
complete skylight shielding. 


With the Baker photographic corrector the telescope per- 
forms its second job with unusual versatility. The cor- 
rector permits photography of a seven degree field—a 
picture equal in width to 14 full moon photos laid side- 
by-side! 


BYU's telescope, now in operation at Provo, Utah, is an 
example of the precision craftsmanship and exacting 
specifications which have built Tinsley’s reputation as 
the leader in custom optical instrumentation. 


RS OS A TTT, 
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2526 Grove Street, Berkeley 4, Calif. 
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NORTON’S STAR ATLAS 


The British printing strike has ended, and a shipment 
of Norton’s Siar Atlas is on its way to us, expected 
through customs about October Ist, after which we can 


again accept orders for this unique publication. $5.25 
COLOR MAP OF THE 
NORTHERN HEAVENS 
(Formerly called ‘‘Mappa Coelestis Nova’’) 
This is a large wall chart, 30 by 341/2 inches, colorful 


The northern sky to 45° is 
shown on a polar projection, and each star is colored 
according to its spectral class. Stars brighter than 
magnitude 5.1 are included. The map is mailed un- 
folded in a heavy tube $1.50 each; 4 for $5.00 


MAKING YOUR OWN TELESCOPE 


In this book by Allyn J. Thompson are complete step-by- 
step directions for making and mounting your own 6-inch 
reflector at low cost. The easy-to-understand chapters 
tell how to grind, polish, and figure the mirror, and 
how to make a sturdy equatorial mount to support it. 
211 pages, 104 illustrations (6th printing). $4.00 


POPULAR STAR ATLAS 


well-bound set of 16 maps is a simpler 
version of Norton’s Star Atlas and is for beginners. 
All stars down to magnitude 52 are included. This 
edition is excellent for field use by constellation study 
groups and by meteor parties. $2.00 


Elger’s MAP OF THE MOON 


The chart of the moon itself is 18 inches high by 1712 
inches wide and identifies ail the important lunar fea- 
tures. Below the map are notes by H. P. Wilkins on 
146 of the more interesting areas. Printed on a sheet 
of paper 30 by 19/2 inches and mounted on heavy 
canvas, the map is ideal for framing. $3.00 


as well as informative 


This compact, 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
81/2 by 1134 inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 4/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are close-ups of the waxing crescent, four of the 
waning; two show each crescent as a whole. Key charts 
included. $2.50 per set 


SKY SETS I 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 
Each halftone print is 8/2 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS II 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, and 
four drawings of the 200-inch telescope by Russell W. 
Porter. Sheet of captions included. $4.00 per set 
inches in 


LUNAR MAP. In two colors and over 10 


diameter. 25 cents each; 3 or more, 20 cents each 
SPLENDORS OF THE SKY. 36-page picture book of our 
neighbors, near and distant, in the universe. 75c 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank. 75c 
HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 
Dunn. 50c 
THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75c 
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NEW COLOR CHARTS OF THE MOON 
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These two striking color charts of the first-quarter and last-quarter moon were drawn by Joseph 
Klepesta, the well-known Czechoslovakian amateur astronomer and astronomical publisher. Each 
lunar half is an impressive 27 inches in diameter; the over-all size of a chart, 23 inches wide 
by 33 inches high. Here are two genuinely useful and informative maps for your observatory, 
library, den, or clubroom. Printed in predominantly gold and black on heavy 150-pound paper, 


the charts reach you unfolded in a cardboard tube. 


ATLAS ECLIPTICALIS 1950.0 


By Antonin Becvar 


A bound set of 32 star charts, each 17/2 by 24 inches, 
covers declinations between +30° and —30°, complete 
to magnitude 9.0, scale two centimeters per degree, 
epoch 1950.0. Spectral classes are shown by color. 
See page 161 of the January, 1959, issue for further 
description. Place your order with us and allow time 
for its transmission to the publisher in Czechoslovakia, 
from whom the atlas will be shipped directly to you. 

$17.00 


—Spacet light 


a popular yet authoritative magazine on 
rockets, astronautics, and space-travel astronomy, writ- 
ten especially for the layman, and edited by members 
of the British Interplanetary Society. 

Spaceflight is printed during January, April, July, 

and October. Please specify the issue with which your 
subscription should start. Back issues to Vol. 1, No. 1, 
October, 1956, are available. 
Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 
issues; $4.50, eight issues; $6.00, twelve issues. Single 
copy, 75 cents. 


Here is 


$3.00 per set of 2 
Two Editions Available 


ATLAS OF THE HEAVENS 


ATLAS COELI 1950.0 


These 16 charts by Antonin Becvar and his coworkers 
at the Skalnate Pleso Observatory, Czechoslovakia, cover 
the entire sky to stellar magnitude 7.75, showing double, 
multiple, and variable stars; novae, clusters, globulars, 
and planetaries; bright and dark nebulae; the Milky Way 
and constellation boundaries. 


FIELD EDITION. Each chart is reduced from the origi- 
nal Atlas Coeli and is printed on heavy, stiff paper 
18 by 1214 inches. Stars are white on black background. 
Charts are shipped flat and unbound, 16 to a set. Ideal 
for outdoor observing and use at the telescope. 

$4.00 each; 2 for $7.50 


DE LUXE EDITION. Printed in many colors, more than 
35,000 celestial objects, including over 100 radio sources, 
are plotted. Bayer-letter and Flamsteed-number designa- 
tions given. Transparent co-ordinate grid overlay in- 
cluded. The 16 charts are permanently bound in a 
heavy cloth cover, 16/2 by 23 inches, with color chart 
key on a foldout flap. $9.75 


Write for descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 


“SKY PUBLISHING . CORPORATION | 


Harvard Observatory 


7 C ambridge 38, Massachusetts Bi 
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W BOOKS AND THE SKY W& 


THE STRUCTURE AND 
EVOLUTION OF THE UNIVERSE 


G. J. Whitrow. Hutchinson and Co., Ltd., 
London, 1959. 212 pages. 21s. 


RIGINALLY published in 1949 as 
The Structure of the Universe, this 
book has a fresh title to indicate that 
it is a major revision. A decade is a long 
time in present-day astronomy, and the 
author has almost entirely rewritten his 
first edition to keep pace with the ac- 
celerating output of new information. 
Aptly subtitled “An Introduction to 
Cosmology,” the book begins with an ex- 
cellent two-chapter historical survey of 
the major results of astronomical obser- 
vation. Detail is not overstressed; instead, 
one obtains a good picture of the suc- 
cessive revolutions of thought as our 
horizons have receded. The first chapter 
takes us up through the story of our own 
galaxy; the second deals with other gal- 
axies. 

Then follows a discussion of space and 
time: the development of geometry and 
the science of space in classical Greece; 
the appearance of time as the independ- 
ent variable in dynamics as founded by 
Galileo; the discovery of spherical and 
hyperbolic geometries in the 19th cen- 
tury. Rémer’s 1676 demonstration of the 
finite velocity of light introduced a new 





Just published 
— the first five books in 


THE SCIENCE 
STUDY SERIES 


THE NEUTRON STORY 
by Donald J. Hughes 


MAGNETS 
by Francis Bitter 
SOAP BUBBLES AND THE 
FORCES WHICH MOULD THEM 
by Sir Charles Vernon Boys 
ECHOES OF BATS AND MEN 
by Donald R. Griffin 


HOW OLD IS THE EARTH? 
by Patrick M. Hurley 


95¢ each 


Sponsored bv the Physical Science Study 
Committee (a group formed at M.I.T.) 
as a part of its program of reshaping the 
teaching and study of physics in Ameri- 
can schools, The Science Study Series is 
of major importance to both students 
and adults interested in science. Some 65 
additional volumes will be published 
during the next few years. Copies of 
the first five are now available at your 
bookstore, and complete information on 
the Series may be obtained from 
Doubleday & Co., Inc. 
575 Madison Ave., New York 22 














concept of time, because only since then 
have we understood that the order of 
events depends on who is observing them 

- an astronomer here or one on Pluto 
or one in M31. 

Relativity is the topic of the fourth 
chapter. Einstein’s special theory deals 
with all systems in uniform relative mo- 
tion; the general theory concerns systems 
moving in any way, and is the best theory 
of gravitation we have. The author care- 
fully discusses the axioms of the two 
theories, their relation to each other and 
to Newton’s mechanics, and their obser- 
vational consequences. Although several 
local tests of the validity of the general 
theory of relativity have been devised, 
the main impact of that theory is on 
cosmology; its consideration is therefore 
essential in a book about the universe. 

The following chapters reveal the fasci- 
nating variety of world models that cos- 
mologists have concocted to account for 
the observed structure and kinematics of 
the universe of galaxies. The earliest 
models within the framework of general 
relativity were Einstein’s, which has mat- 
ter but no motion, and de Sitter’s, which 
has motion but no matter. These are the 
only two possible static models — in which 
the average density of matter is the same 
at all places and times. Friedmann began 
considering nonstatic models in 1922, and 
they have been studied extensively since. 
Dr. Whitrow also treats the work of Ed- 
dington, in which a finite universe is the 
keystone; of Milne, whose universe has 
expansion as its fundamental feature; of 
Bondi and Gold and Hoyle, who consid- 
er time invariance a paramount axiom. 
The author’s comparison of present-day 
cosmologies is both thoughtful and _pro- 
vocative. 

The seventh chapter deals with the 
structure of galaxies of different types, 
and the last chapter with the age and 
evolution of the universe and of the ob- 
jects within it. Current ideas on stellar 
and galactic evolution are reviewed, in- 
cluding Oort’s views on galactic creation. 

Dr. Whitrow’s book has high merit for 
a number of reasons. The writing has 
quality — things are said not only cor- 
rectly but attractively. This is among the 
most thought-inspiring books I have ever 
read, partly because of its subject matter 
and partly because of the wealth of ideas 
between its covers. 

It is an account that should be useful 
for all who are involved in astronomy. 
\ person whose interest is just awakening 
will find some of the going tough and de- 
manding, with formulas appearing here 
and there, but he will gain an under- 
standing of what cosmology is all about. 
On the other hand, an astronomer or in- 
deed a cosmologist will welcome a co- 
herent look at a subject which today is 
full of confusion. 

Inevitably there are a few minor errors, 
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Do you know that... 


SOLID MATTER is more than 
99.99% empty space? 


ELECTRONIC BRAINS solve all 
problems with only two 
figures: 0 and 1? 

MAN has not five but at least 





ten physical senses? 

THE MOON is better known to us 
than the interior of the earth? 

COLOR exists only in the eye of 
the observer? 

A STRAIGHT LINE is not always 
the shortest distance between 
two points? 

You can find the answers to 


thousands of questions on science 
quickly and easily with 


The Concise 
Dictionary of 
Science 


by Frank Gaynor 


An up-to-date dictionary providing con- 
cise definitions of terms and concepts 
pertaining to all fields of science. Full 
coverage is given to the newer sciences. 


$10.00 = 
Philosophical Library, Publishers 
15 East 40 Street, New York 16 
sal rs |||!!! ili 
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THE ASTRONOMICAL LOCATOR 
is an instrument of many uses to 
teach or to study the solar system. 
By turning the large 12-inch disk 
with its apparent-sun globule to 
any hour on the small dial, one 
can see readily what part of the 
sky is currently overhead and 
which constellations along the 
ecliptic are in view at night. 

@ The equation of time is clearly 
marked for each month throughout 
the year, and is always near the 
earth globule to show what ad- 
justment in minutes is necessary 
to the sun or to the clock. 

@ Learn when and where to look for 
specific stars with the aid of this 
instrument. With booklet, Of Time 
Space and the Locator,’ $36.00 
Postpaid. Booklet only, $1.00 
PREMIER PLASTICS CORP. 

204 W. WASHINGTON ST., MILWAUKEE 4, WIS. 
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Availability of 
ESSCO PUBLICATIONS 


For several decades, the Eastern Science Sup- 
ply Company, Boston, Massachusetts, provided 
teachers of astronomy, both amateur and profes- 
sional, with publications and other study mate- 
rials. We have acquired the remaining stock of 
star maps, charts, and booklets, of which the 
items listed below will be continued in print 
and brought up to date where necessary: 


scl Equatorial constellation chart 
with star designations 
scl Test equatorial chart without 


star or constellation names 


$c2 Circumpolar constellation chart ’ 
with star designations 

$c2 Test circumpolar chart without 
star or constellation names 

$508A Ecliptic-based star map with 
equatorial grid and names 

$508 Ecliptic-based star map — _ with 
equatorial grid, without names 

$508B Ecliptic star map list positions 
and magnitudes for 224 stars 

$505 Nine-inch protractor on paper 
for planet orbit drawings 

$511 Inner planet chart orbits of 
Mercury, Venus, Earth, Mars 

$512 Outer planet chart orbits of 
Mercury to Saturn 

SSOIA Special rectangular co-ordinate pa- 
per for star maps 

$502 Polar co-ordinate paper for cir- 


cumpolar star maps 
Price for each item listed above: | to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 sents each; 100 or more, 
5 cents each. 
From Stetson’s Manual of Laboratory Astrono- 
my, the following chapter is available as a 
separate booklet, at 50 cents each: |, Star Chart 
Construction. 
SPECIAL: DC5 Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges. $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 


FRANK'S 


BOOK OF THE 
TELESCOPE 


This new illustrated 132-page volume is 
intended as a guide to instruments for 
the amateur astronomer. Chapters are 
included on — 

THE SIMPLEST ASTRONOMICAL TELESCOPE 
WHAT TO EXPECT FROM A TELESCOPE 
WAR-SURPLUS TELESCOPES 

MOUNTING PROBLEMS 

AMATEUR’S NEWTONIAN REFLECTORS 
ASTRONOMICAL PHOTOGRAPHY 
USING THE TELESCOPE 
TELESCOPE EYEPIECES 
CATADIOPTRIC SYSTEMS 
MAKSUTOV 

ASSEMBLING AND MOUNTING A _ SIX-INCH 


REFLECTOR 
The Book was reviewed in the 

January issue of SKY AND 
TELESCOPE. $1 
Including postage and packing .... 

We are Europe's greatest stockists of New, 
Used and Ex-Gov’t. Binoculars, Telescopes, 
and Optical Equipment. Actual Makers of 
Paraboloidal Mirrors. Write for our unique 
illustrated Catalogue. 


CHARLES FRANK 


67-75 SALTMARKET, GLASGOW 
SCOTLAND 


Cables: Binocam 
Glasgow 
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but only one major printing mistake is 
apparent. On page 125, in the discussion 
of Eddington’s work, the total number of 
particles in the universe is given as 10. 
The insertion of the minus sign makes 
this number deviate from the intended 
one by a factor of 10**! But minor points 
aside, Dr. Whitrow’s book will serve as 
a useful and exciting survey of man’s at- 
tempts to find order in the cosmos. 
STANLEY P. WYATT 
University of [linois Observatory 
NOTE: A edition of this 
book has just been released by the Science 
Library of Harper and Bros. for $1.45. 


paperbound 


MAN’S CONQUEST OF THE STARS 


Pierre Rousseau. Jarrolds Publishers Ltd., 
178-202 Great Portland St., London W. 1, 
England, 1959. 356 pages. 25s. 

HE CONQUEST referred to in the 

title is not a physical but a figurative 
one. Nor is the book a speculative dis- 
cussion of spaceflight, as its title might 
suggest. It is, rather, a history of astrono- 
my and of man’s growing knowledge of 
our situation in space. 

Every popular author writing on as- 
tronomy has told part of the story; special- 
ists have devoted years to the study of 
such small details as the naming of the 
telescope; and scholars such as Dreyer 
have made masterful syntheses. Why then 
another history of astronomy? 

Beyond the fact that new people are 
always coming along to hear the story 
for the first time, Pierre Rousseau’s work 
fully justifies its existence by the quality 
of its writing. Gallic clarity and wit il- 
luminate the pages and make the book 
a delight to read. The translation is ex- 
cellent, and only occasionally does the 
reader notice a thought that has not been 
well expressed in English. 

The author has a special thesis to ex- 
pound: 

“The giant Anteus 
strength every time he touched the Earth. 


recovered — his 
Conversely, as this book sets out to show, 
Man has seen his genius and power ex- 
pand every time he renewed his contact 
with the starry sky... . The story of the 
gradual conquest of the skies is only an- 
other side... of the story of civilization.” 

In pursuit of facts to support his argu- 
ment, Rousseau broadens his field to in- 
clude astronomy’s interactions with phi- 
losophy, commerce, religion, and tech- 
nology. Whether or not he establishes the 
necessity of for our intellec- 
tual growth, he certainly documents fully 
the fact that the strands of astronomy are 
tightly intertwined with other lines of 
thought in the actual development of 
civilization. It seems nearly impossible to 
would have de- 


astronomy 


conceive how science 
veloped if we could not see the sky. 
Rousseau, not unnaturally, gives a dis- 
proportionate number of pages to French 
This most strik- 


contributions. becomes 
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ing when he admits that France’s early- 
19th-century astronomers concentrated on 


celestial mechanics and_ positional as- 
tronomy, turning their backs on physical 
astronomy. Nevertheless, he then proceeds 
to give a good deal of space to the ef- 
forts of his countrymen in that period. 

On the other hand, he does give full 
credit to others, particularly the British 
and, in the closing pages of the book, 
the Americans. His paean to the Ameri- 
can millionaires who did so much to build 
our great institutions before World War 
If is a triumph of controlled envy. 

Again and again in telling his story, 
Rousseau is forced to the exclamation 
that in astronomy avocation is everything. 
One after another, his characters start out 
to become clerks, sea captains, lawyers, or 
chemical engineers, and finish up by mak- 
ing important contributions in a science 
to which they have been drawn by pure 
love of its vistas and intricacies. There is 
much to inspire the amateur in the brief, 
concise biographies of the astronomers 
given in this book. 


Careful research has obviously gone 


into this volume, but it is not to be 
viewed as a text. It is an exciting story 
told with great skill. One is not at all 


surprised that the author has been hon- 

ored by the Académie Francaise for his 
science writing. 

STEADMAN THOMPSON 

Columbus Astronomical Society 

Columbus, Ohio 


THE UPPER ATMOSPHERE 


H. S. W. Massey and R. L. F. Boyd. Phil- 
osophical Library, Inc., New York, 1959. 
333 pages. $17.50. 


ze H. S. W. MASSEY and Dr. R. 
L. F. Boyd have collaborated to write 
authoritatively about a field in which they 
have participated actively. ‘They address 
not their fellow research workers nor the 
“popular” audience, but that in-between 
group composed of students, scientists in 
other fields, and those of us who are 
technically interested in space travel. 

The treatment is quantitative though 
not highly mathematical. An example is 
the simple formula for the velocity, v, 
of a man-made satellite (by equating the 
centrifugal and gravitational forces) 

0 == (Pye (EO), 
where g, is the gravitational acceleration 
at the surface of the earth, 2, is its radius, 
and R is the satellite’s distance from the 
earth’s center. 

‘The reader with an irresistible urge to 
check the authors’ value of v (a little 
over 17,000 miles per hour) for a circular 
orbit 300 miles above the earth’s surface 
finds himself frustrated, since elementary 
physics texts usually give g. in feet/sec- 
ond? or centimeters/second? and not in 
miles/hour*. Of course, this situation is 
not the responsibility of the authors and 
is mentioned only to point out that the 
unit of distance used throughout the book 





is the mile. In the line drawings, it would 
have helped this reviewer if kilometer 
scales could have been added to those for 
miles. 

After an introductory chapter on the 
physics of electricity and magnetism, of 
waves, and of atoms, molecules, and gases, 
the general properties of the atmosphere 
are outlined. Ensuing chapters include 
some operational details concerning bal- 
loons, rockets, and artificial satellites. 
There is a useful compilation of the first 
six satellites, Sputniks I, IH, and III, Ex- 
plorers I and III, and Vanguard I, 
counting for all successful Jaunchings 
through May 15, 1958. ‘The Van Allen 
radiation belts were announced too late 
to be mentioned in this book. 

Although the authors have given ap- 
propriate attention to the direct measure- 
properties 


ac- 


ments of upper-atmosphere 
from balloons, rockets, and satellites, their 
treatment is largely concerned with the 
indirect methods that until recently were 


NEW BOOKS RECEIVED 


Ciose Binary Systems, Zdenek Kopal, 
1959, Wiley. 558 pages. $16.75. 
In this theoretical survey of eclipsing 


Professor Kopal presents the 
methods for the re- 
curves. Among the 


variable stars, 
detailed mathematical 
fined analysis of light 
many topics he discusses are the ejection of 
material from unstable components and evo- 
lutionary changes in close binaries. 


I. M. Levitt, 1959, 


‘TARGET FOR TOMORROW, 
Fleet. 328 pages. $4.95. 

A planetarium director tells in 
about man’s imminent venture 
and describes possibilities and 


popular 
language » into 
outer space, 
problems of lunar and planetary exploration. 
THE INDIVIDUAL AND THE UNIveERSE, A. C. B. 
Lovell, 1959, Harper. 111 pages. $3.00. 
The impact of modern cosmology and re- 
cent astronomical advances is the theme of 
this volume, written by a prominent British 
radio astronomer for the 1958 Reith lectures. 
Tuetr Use For Epuca- 
editor, 1959, Cran- 


PLANETARIA AND 
TION, Miriam Jagger, 
brook Institute of Science, Bloomfield Hills, 
Mich. 205 pages. $3.50, paper bound. 
Thirty-nine talks are published here that 
the 1958 symposium on the 


were given at 
educational uses of planetariums, held at 
the Cranbrook Institute of Science. They 


deal with teaching methods on various levels, 
planetarium construction, training of demon- 
strators, research uses of planetariums, and 
many other topics. The contributors in- 
clude astronomers, educators, and planetari- 
um operators and manufacturers. This pub- 
lication is Bulletin 38 of the Cranbrook 
Institute. 
CoLiece Puysics, Franklin Miller, uaa 
1959. Harcourt, Brace. 608 pages. $7.2 
Amateurs may find much useful he ty 
intro- 


tion in this text. written mainly for 
ductory college courses in physics. Emphasis 
is on conservation laws. wave mechanics, 
field concepts. and particle theory. 
Concise DicTioNARyY OF SCIENCE, Frank 
Gaynor, 1959, Philosophical Library. 546 
pages. $10.00. 

Brief, elementary definitions are given for 


some 5,000 technical terms used in physics 
and related sciences. The coverage of astro- 
nomical terminology is very meager. 





necessarily used as analytical probes. In- 
cluded are discussions of work with sound 
waves and radio waves; measurement of 
the ozone content of the ozonosphere; 
studies of the airglow and the aurora; 
deductions from the study of magnetic 
records; and relationships among. solar, 
magnetic, and ionospheric disturbances. 
One chapter takes up meteors, with par- 
ticular emphasis on the use of radio ob- 


servations, while another is devoted to 
cosmic rays. 

Two general criticisms may be made. 
First, a few carefully selected references 


to review articles pertaining to each chap- 
ter would have been a big help to the 
serious student wishing to make a more 
detailed study. This need is only partially 
met by a bibliography of 20 titles. Second, 
the price is certainly high to en- 
courage wide distribution. 


too 


E. ROACH 
Boulder Laboratories 
National Bureau of Standards 


to Eppincton, Sir Edmund 
Dover. 212 pages. $1.35, 


From Evuc.ip 
Whittaker, 1958, 
paper bound. 

This reprint of a book first published in 
1949 deals with the evolution of physical 
theories from the geometry of Euclid, 
through relativity and quantum mechanics, 
to Eddington’s last work. 
Our Eartu, Arthur Beiser, 
123 pages. $3.25. 

For laymen readers, an author-scientist 
describes our planet from its center to the 
outermost reaches of its atmosphere, includ- 
International Geophysical Year 


1959, Dutton. 


ing some 
discoveries. 
PHOTOGRAPHY AT THE 
1959, Faber 


London 


ASTRONOMICAL 
Thomas Rackham, 
re 24 ras ~~" 
W.C. 1, England. ? pages. 36s. 

ee ain in aie their 
photographs of solar system objects will find 
detailed instructions for every stage of the 
process in this book. Mr. Rackham describes 
the camera attachment he built for his 6- 
inch reflector, and explains exposure and 
darkroom techniques. 


‘TELESCOPE, 
and 


own 


CORRECTION 
The price of Handbook for Observing 
the Satellites, by Neale E. Howard, is 
$3.50, not $2.50 as stated on page 519 of 
the July issue. 
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Star Atlases and Books on a 


New: THE OBSERVERS GUIDE.. $2.95 
Norton’s STAR ATLAG................c0:.000. $5.25 
Webb’s ATLAS OF THE STARS. $6.50 
BONNER DURCHMUSTERUNG...... $100.00 


AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick....$10.00 
THE MOON, by Wilkins and Moore..$12.00 
THE SUN, by G. Abetti ..... $10.00 
THE PLANET VENUS, by P. Moore..$3.00 
GUIDE TO MARS, by P. Moore. $2.75 
AMATEUR TELESCOPE MAKING 
Book 1, $5.00; Book 2 $6.00; Book 3. $7.00 
HANDBOOK FOR OBSERVING THE 
SATELLITES, by N. E. Howard $3.50 
1960 AMERIC AN EPHEMERIS AND 
NAUTICAL ALMANAC... seseeeeee 4.00 
Write for new free list on paiciiailheal liienatese, 
Books on telescope making and optical glasswork- 
ing. <All books of any publisher mail your 


wants. Out-of-print books located in a special 
search service. 
HERBERT A. LUFT 
69-11 229th St., Oakland Gardens 64, N. Y. 











Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH anp 
OTHER GREAT TELESCOPES 


Catalogues on request. 

International 
Screen Organization 
1445 18th Ave. North, St. 








Petersburg 4, Fla. 











“See-thru” 


STAR MAPS 


Luminous stars printed on clear plastic 
make star identification easy by direct 
comparison of ‘‘See-thru”” map and sky. 
Twelve maps systematically cover entire 
sky. All navigational stars included 
from the American Ephemeris (1960 
co-ordinates). Unique constellation fig- 





ures using straight lines. Gnomonic 
projection. 
Set of 12 maps .......... $4.95 ppd. 


BRODER MAPS 


1368 McAllister St., San Francisco 15, Calif. 











The latest 
itz MODEL A-2 
PLANETARIUM 


has been instalied at 
Sul Ross State 
College 


Alpine, Texas 


+ 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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It takes only $12.50 down to own this UNITRON 


Little wonder that the UNITRON 2.4” Altazimuth Re- 
fractor has long been America’s most popular low-priced 
refractor. 


For UNITRON and only UNITRON combines unexcelled 
optical and mechanical performance with exclusive fea- 
tures designed to increase your observing pleasure. As 
an example, take UNIHEX — the Rotary Eyepiece Selector 
which relieves you of the burden of fumbling with eye- 
pieces in the dark. Or, perhaps your observing situation 
may call for the DUETRON Double Eyepiece, the erecting 
prism system, the Astro-Camera 220, or the sun screen. 


Optically speaking, UNITRON Refractors duplicate the 
performance of larger telescopes of other types. Further- 
more, there are no mirror surfaces to become tarnished, 


INSTRUMENT 
204-206 MILK STREET 


no secondary optics to cause diffraction patterns, and no 
folding of the light back on itself with consequent loss of 
definition. It is not surprising that you see more and see 
better with a UNITRON. 


The UNITRON 2.4” Altazimuth Refractor is priced at 
only $125 complete with tripod, sturdy mounting with 
micrometric slow-motion controls, four eyepieces, carrying 
cases, and accessories. Using our Easy Payment Plan, a 
mere 10% down payment of only $12.50 brings this 
UNITRON to you. 


With interest in astronomy at an all-time high, now is 
the time to treat yourself to a UNITRON. After all, you 
deserve the very best. 


See the back cover. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 
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Choose UNITRON for optical and mechanical excellence 








UNITRON 6” AND 4” MODELS 


UNITRON (as | 
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UNITRON 6” and 4’ Model 166V. 
There are UNITRON 6” models priced from 
$5125 to $6075. Write for Bulletin 600. 


HOW TO ORDER A UNITRON 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven't the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6’’ models available on special plan.) 


To the newcomer and more experienced 
astronomer alike, the choice of "the best" 
telescope is difficult and confusing . . . so 
many makes . . . so many models. An astro- 
nomical telescope must be designed to ob- 
serve “point sources at infinity," and hence 
requires a precision optical system for crys- 
tai-clear definition. Optics and mountings 
must be equally precise to track the star or 
planet. One without the other is useless. 
Invest in a UNITRON and be certain of com- 
bined optical and mechanical excellence. 


MANY Models To Choose From! 


1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’ ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 
4’ ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4" EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 
4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 
4'' PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 
4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), with 10 eyepieces 








New UNITRON View Finders 

















UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever. 
From left to right: 23.5-mm., 30-mm., 42-mm. 


1. VIEW FINDER (Used on UNITRON 2.4’ Equatorials): 
23.5-mm. (.93’‘) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 


tors): 30-mm. (1.2’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 
Finder 3. 


Only $10.75 postpaid 


3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16’ over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 


INSTRUMENT DIVISION OF 


UNITED SCIENTIFIC COMPANY 
204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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Note These UNITRON Features 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 


Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 
@ FiNEST MATERIALS used throughout. DURALUMIN 


TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 
surplus components used. 


@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as con- 
venient clamps on both axes. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 
@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 


@ SUNGLASS for solar observation. 


@ ADDITIONAL ACCESSORIES available to add further 
to your observing pleasure. 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. 








This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 










Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 


UNITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 






Please rush to me, free of charge, UNITRON’s new Observer's 








Guide and Telescope Catalog 20-V. 

| Name j 
Street. 

| City State I! 
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Custom 
Achromatic 
Objectives 
and Sunshade 





Criterion Custom Series Achromatic Objectives 
are of the highest precision quality, tested and 
approved and acclaimed to be superb in every 


respect. Equipped with sunshade and dewcap. 
@ Perfect color correction at the wave lengths 
of the C and F spectral lines, best for visual 


observing. Scientifically designed, corrected 
by master craftsmen. 

Delicately hand-corrected to fullest minimi 
zation of residuals, and to eliminate spheri 
cal aberration. 

@ Air-spaced to very critical optical formula. 
@ Magnesium-fluoride coated on all surfaces 
for maximum light transmission. 

@ Cell engraved with effective focal 

and completely threaded. 
® Sunshade extension with dewcap on all sizes 


length 


Cat. + Clear Aperture Focal Length Price 
$-210 60mm. (2.4’’) 910mm. (35.8) $19.95 
$-220 3” 1250 mm. (49.2"') 52.00 
$-230 4” 1600 mm. (62.9) 95.00 
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Four-Vane 
Diagonal Holders 


Criterion 4-vane diagonal 
mountings are fully ad 
justable, will hold ellip 
tical diagonals in perfect 
alignment. Made of brass, 


chemically blackened. Pre 

cision adjusting screws 

center flat and vary its 
angle so that primary 
and secondary mirrors can 

be set in perfect align AA 

ment. Thin vanes with 

special adjustable studs. 

Cat. + Minor-Axis Size For Tubes Price 
$-51 125” 62" to 72" $10.00 
$-52 1.30” 6Y2"" to 72" 10.00 
$-53 1.50’ 82" to 9Y2” 10.00 
$-54 Lao” 9V2" to 10V2" 12.50 
$-55 2.00°’ 11” to 112” 14.95 
S-56 2.50” Specify tube 1.D. 19.95 


Revolving 

Turret 

The Criterion Revolv- 
ing Turret holds three 
eyepieces so that, as 
desired, the power of 
the telescope can he 


changed by merely turn 
ing the turret to a dif 
ferent ocular. Click stop 
insures positive and 

each eyepiece. 
ard 114” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
144” eyepieces. Requires no alteration or ad- 
justment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 

Cat. #SRT-350 $14.50 





of 
Turret holds eyepieces of stand 


accurate positioning 


Wide-Angle Erfle Eyepiece 


Our 16.3-mm. Erfle wide-angle eyepiece has 
a 75° field. Astonishing wide-angle views. 
Coated. Highest precision and _ specifically 
designed for telescopic use. Chrome barrel. 
Guaranteed to be superior in every respect. 
Cat. #SE-63 — 1%” O.D. ............ $18.50 
Cat. #SE-62 — 0.946” O.D. ........ $16.50 
men ee =e Se oe ee ee ee a a ae ee 


Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. Send check, 
cash, or money order for immediate delivery. 








Paraboloidal 
Mirrors 


The most important part 
of a reflector telescope 
is the precisely figured 
mirror. A mirror with 
a spherical surface suf- 
fers from spherical aber- 





ration, so it must be 
altered to a paraboloid 
to focus all the light 


Con- 
siderable skill is required to parabolize a fine 


rays in each bundle to the same point. 
mirror properly. Criterion Custom mirrors are 
made of the best pyrex glass, selected for free 
dom from internal stress and strain, and of 
the correct thickness for each size, parabolized 
by craftsmen and tested by Ronchi and Fou- 
cault tests, as well as by diffraction rings and 
resolution of double stars. They are aluminized 
and overlaid with zircon quartz. Each is 
guaranteed uncondiiionally, and to perform to 
the limit of resolution for its size. 


4” pyrex, f.1. approx. 40” $31.00 
6” pyrex, f.1. approx. 54” $45.00 
8” pyrex, f.l. approx. 64” $89.00 
10” pyrex, f.1. approx. 80” .............ss000 $179.00 
12” pyrex, f.1. approx. 96” . $275.00 


A tolerance of 5% in focal length is custom 
ary. A deposit of 4 is required with orders 
for 8” to 12” mirrors. 





Achromatic Finder Scopes 


10x, 
Coated achromatic air-spaced objective, 


12-mm., 

cross- 
hairs, built-in duraluminum tube finished in 
white enamel, dewcap. Sliding focus adjust- 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 
Mount Bracket #SF-610. 


6 x 30 Achromatic Finder 
10 x 42 Achromatic Finder ............. : 


Two models: 6x, 30-mm., and 


$12.50 
$18.00 


Heavy-Duty Equatorial Mount 


For 6" to +9" 
Scopes 





viewing. Equipped with 


is rock-steady 
roller bearings for smoothest operation. 11/4 


Here 


Can be fitted with clock drive 
and setting circles. Oversize massive castings 
insure utmost stability. Saddle is 12” long. 
Legs are equipped with Tri-Lock arrangement. 
Adjustable for all latitudes, Over-all height 
36”. Clamps on both axes. Shipped by Express 
ready to use. 
Cat. #SK-9 .... $149.50 f.0.b. 
Shipping weight 45 


diameter shafts. 


Hartford, Conn. 


bs. 





FIRST STEP TO FINER PERFORMANCE! 


Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 1A” eye- 
pieces. Full 314 ” of travel 
— more than ever before. Ac- 
commodates almost any type of 
eyepiece — positive and negi‘ive. 
Two knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal sliding brass 
tube close tolerance prevents 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and- 
pinion device, which accommodates any of our 
eyepieces perfectly. 
Cat. #SU-38 $7.95 postpaid 

New Model Eyepiece Mount 

Same features as above but has wider base that 
is contoured to match the curve of a 7” to 8” 
diameter tube. Makes professional appearance. 
Furnished without Diagonal Rod #SU-9R $9.95 

Diagonal Rod Cat. #SU-9R ..... $1.00 






looseness. 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well desigred, 
and are made of cast alu- 
minum with brass mount- 
ing and adjustment screws. One section fits 
tube, other section holds mirror. Alignment 
accomplished by three spring-loaded knurled 
adjusting nuts. Outer cell designed to fit into 
or over your tube. Sufficient space left be- 
tween the two cells. All drilled and tapped. 
Complete with holding clamps, springs, nuts, 
etc. Ready for use. Will prevent vibration 
and hold alignment once set. Will hold mir- 
ror without a of anes figure. 

3 = 








” 
4 


ee 





Complete 
Eyepieces 
Finest eer. They are precision machined, 
pans in standard 114” outside diameter 


barrels; 7%” O.D. also available at no extra 
cost. Can be taken apart for cleaning. De- 
signed to give sharp flat field clear to edge. 
Huygens 18-mm. f.l. (34”).. ena sei 7.50 
Kellner 9-mm. f.1. (3% ane 
Kellner 7-mm., f.1. (9/32”).. 
Kellner 12.7-mm. f.l. (14” 
Orthoscopic 6-mm, f.1. 
Orthoscopic 4-mm, f.1. 

=a ea eo ee eae eee ee 
Convert your present 35-mm. Camera 

with new Astro-Photo Adapter 

Developed by Criterion for single-reflex 35- 
mm. cameras with interchangeable lens. 
Adapts camera to eyepiece of any telescope, 
reflector or refractor. 





35-mm. cameras with screw-type lens mount: 
CPA-36 for 1%” eyepiece holders $19.00 
CPA-37 for 4” standard Dynascopes $17.50 

35-mm. cameras with bayonet-type lens mount: 
BPA-36 for 114” eyepiece holders $22.50 
BPA-37 for 4” standard Dynascopes $21.00 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments 
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GLEANINGS FOR ATWM’s 


CONDUCTED BY 
A SIMPLIFIED “SCHMIDT” 


HEN Bernhard Schmidt devised his 

coma-free reflector, he reasoned in 
three steps. First, if a spherical mirror 
is used with an aperture stop at its center 
of curvature, the stellar images obtained 
will be free of coma and astigmatism over 
a wide curved field. 

Second, if the focal ratio is large, spheri- 
cal aberration will be small enough to 
allow faultless photographs to be made. 
On the other hand, if the focal ratio is 
small, spherical aberration may become 
intolerably great. 

Third, spherical aberration can be 
practically eliminated by replacing the 
simple aperture stop with a suitably fig- 
ured aspheric correcting plate or lens. 
This made possible large fast cameras of 
wide-field performance formerly quite un- 
attainable. 

Careful study of the function of the 
correcting plate shows that under ap- 
propriate conditions it can be dispensed 
with, leaving an instrument of unequaled 
simplicity, yet of a performance entirely 
adequate for an amateur’s photographic 
needs. Depending upon the kind of ob- 
serving to be done, and considering speed, 
limiting magnitude, field, plate scale, sky 
light, and cost, for general purpose work 
the focal ratio will lie between f/4 and 
ie 

With spherical aberration limiting the 
performance of such a simplified camera, 
it will be necessary to set a standard of 
permissible image size due to the amount 
of this aberration present in the system. 
The diameter d of the least circle of con- 
fusion of a star image can be calculated 
with sufficient accuracy for our purpose by 
the formula 

d = 8a/N’, 
where a is the aperture in inches, N the 
focal ratio, and d is expressed in thou- 
sandths of an inch. The dependence of the 
effect of spherical aberration on the focal 
ratio, and to a lesser extent on the aper- 
ture, is evident. 

For photography, stellar images need 
not be as small as for visual observing. 
Diffusion effects in the emulsion, un- 
steadiness of a mounting, imperfect driv- 
ing, thermal shifts of focus, guiding er- 
rors, and unsteady air, all combine to 
enlarge a star image. Therefore, attempts 
to obtain optical images smaller than a 
certain size are unwarranted. The only 
remaining question is: What is the prac- 
tical limiting size? 

A star image seldom is smaller than 
(0.004 inch at the prime focus of the 200- 
inch Hale reflector. In the Amateur As- 
tronomer’s Handbook, J. B. Sidgwick 
finds the optical image satisfactory if the 


combined effects of aberrations do not 
make it bigger than 0.0025 inch. Ex- 


perienced photographer Jean Texereau, 





ROBERT E. COX 
CAMERA FOR AMATEURS 


in his How To Make a Telescope, is 
content with 0.004 inch. 

It seems correct to assume that if our 
spherical mirror, with an aperture stop 
at its center of curvature, is designed to 
give images no more than 0.002 or 0.003 
inch across, any detectable imperfection 
in the photographic results will be from 
causes outside the optical system, and 
twice that image size will probably be 
quite tolerable. The following table, 
based on the formula above, lists the 
minimum focal ratios for various sizes: 


MINIMUM FOCAL RATIO—N 


Aperture Image diameter d in inches 


(inches) 0.002 0.003 0.004 
3 by 29 a0 
4 4.0 oes 29 
5 4.5 3.7 Bs 
6 49 4.] ao 
7 ao 4.4 3.8 
8 bey 4.7 4.0 


The simplified Schmidt camera has 
reasonable focal ratios for amateur use 
and gives very good optical performance, 
but the field is curved, as in any Schmidt 
instrument of the basic design. In small 
cameras of medium to long ratio (for 
example, 4-inch, f/6) a flat filmholder is 
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Compare the light paths in: I, a simple 

spherical mirror; II, the simplified 

Schmidt design; and III, a conventional 
Schmidt with a correcting plate. 


still allowable, but otherwise it will be 
necessary to use a curved filmholder or 
a field-flattening lens. However, with as 














The NEW FI-NIS Off-Axis Catadioptric Telescope 





RON LABORATORY 


for the discriminating 
amateur astronomer 


utilizes a Schmidt-type, off-axis correct- 
ing lens finished to the highest tele- 
scopic accuracy 


To achieve unexcelled optical resolu- 
tion, with image quality matching that 
which is theoretically possible for its 
aperture. 


This new telescope, embodying a de- 
sign never before commercially available, 
enables the realization of a rugged, 
closed-tube construction whose parts are 
solidly and permanently aligned — in- 
cluding the built-in wide-field finder. 


Its 44-inch aperture is entirely free 
of obstructions — its image completely 
achromatic. The flawless color fidelity 
and brilliant contrast are striking at 
first glance — a result of its well-made 
off-axis construction. This is a really 
different telescope. 


The price, without mounting, is pres- 
ently $400.00 subject to quotation. 
Write us for detailed information. 


Other products: SOLA-FIL — an unusual 
solar filter 

TELEWIN a precision 

window for 


reflecting telescopes 


Box 25, D. V. Station 
Dayton 6, Ohio 
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THE ASTRONOMER KIT 


the only complete telescope mirror kit 

that includes — 

% FOUCAULT TESTER, in its entirety, 
source, knife-edge, measuring scale 
PYREX MIRROR BLANK 
NEW, NONVITREOUS TOOL, 
more accurate 
SEVEN ABRASIVES for greater safety and speed 
CERIUM OXIDE for fast, clean polishing 
SPECIAL OPTICAL PITCH to minimize danger of 
turned-down edge 
MAGNIFYING LENS, essential in mirror grinding 
DETAILED, ILLUSTRATED INSTRUCTIONS, ‘Mirror 
Making in the Kitchen’’ 

(Starred items exclusive with The Astronomer Kit) 
ON Seer re $15.00 ppd. 
Also: 41-inch, $11.50 ppd.; 8-inch, $24.50 ppd.’ 

Money-back guarantee. Astronomical specialists in 

the Rocky Mountain region. We repair all scien- 

tific instruments. 


ASTRONOMY, inc. 


822 21st Street, Denver 5, Colorado 


with light 


faster, smoother, 


* 


* 








shallow a curved focal surface as one ol 
these cameras will have, it should be rela- 
tively easy to bend the film without buck- 
ling it. 

What this simple instrument do 
that an ordinary paraboloidal reflector 
cannot? Assuming that a 0.004-inch image 
is acceptable, compare two cameras of 
similar light grasp and tube length, an 
8-inch Newtonian of f/8 and an 8-inch 
uncorrected Schmidt of f/4, the latter 
having a 16-inch mirror. 

The usable field of the Newtonian is 
confined by coma and astigmatism to a 
diameter of 1° 50’, and at the edges a 
tendency to image asymmetry is notice- 
able. The field of the spherical mirror 
camera with its simple aperture stop is 


can 





It consists of our new Barlow and our 16.3-mm. 


All images are sharp and hard to the very 
The Barlow gives magnification up to slight 
It is achromatic, coated, and mounted to the U. S$ 
The modified Erfle eyepiece has a field of 
combination gives the equivalent focal length of sl 
is far superior to any shorter focal length ocular of 


teed to perform as stated above or money refunded. 
ORTHOSCOPIC OCULARS—AIl hard coat 


28-mm. $15.00 10.5-mm. ....... 
16.3-mm. (Erfle) .... $14.75  7-mm. 


a ics 
Pp 


1000 North Seward Street 
Los Angeles 38, Calif. 


Warr 


Finis! 


. . 
Read This Advertisement 
Here is a combination of a Barlow and a particular ocular which gives outstanding results. 


was not specifically designed to work with this eyepiece, it does so to an astonishing 


The Bariow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. 


(*%4” focal length) Erfle eyepiece. While the 
edge of the field. 
ly over three times that of the ocular alone. 
standard size of 1.250 inches. 

75 degrees with excellent eye relief. The 
ightly under 6 millimeters. Many users state it 
equivalent magnification. 
Both 


are guaran- 


ed, standard 1'/4-inch outside diameter. 


pacieanee $16.25 BAM. 55.5 csciiscscssc IPERS 
$17.25 Barlow 3x $16.00 


anted to equal or surpass any oculars obtainable 
anywhere or money refunded. 


ved mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 








Many observers are familiar with the theoretical appearance of a star 
image in excellent seeing, as a ‘‘central disk’? surrounded by a system of faint 


diffraction rings. 


Below are some facts related to this, and which may, by a little thought, 
be applied also to the delineation of very delicate details on the moon and 


planets. 


L. 
84% of the total light in the central 





FACTS ABOUT THE PERFORMANCE OF REFLECTING TELESCOPES 


and a note on refractors. 


“Perfect” primary mirror and no diagonal mirror obstruction: 





diffraction disk. 


2. “Perfect” mirror and 21%-diameter obstruction by diagonal | 
mirror or compound secondary mirror: 76% of total light in central | 


disk. 

3. 1/8-wave mirror with 21%-c 
light in central disk. 

4. Two-lens refractor above 5 
solve to Dawes’ limit: 68% of light 


5. 


liameter obstruction: 61% of total 


inches aperture, corrected to re- 
in central disk. 


For refractors as characterized above, the chromatic aberra- 


tion alone exceeds the Rayleigh limit, even if perfectly corrected 


spherically. 


You may draw your own conclusions from the above. 


I have prepared 


some material dealing with practical aspects of obtaining maximum perform- 


ance from excellent reflecting optics, for 


which new or interested observers are 


invited to apply. Included also are prices, terms, and descriptions of reflecting 


optics of uncompromising quality. 


THE BEST IS AVAILABLE 





WHY PAY A LITTLE LESS? 


1806 South Park St., Box 2053 
Madison 5, Wisconsin 


vughu. Optics 
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limited only by the size of its plateholder. 
Keeping this below half the aperture, the 
field may be as wide as 6°, corresponding 
to 10 times the sky area covered by the 
paraboloid, and images will be evenly 
rounded throughout. 

At the same time, the required ex- 
posure for an extended object, such as 
a comet, is little more than one-fourth as 
long. To match this speed with a New- 
tonian by altering its focal ratio from 8 
to 4 would result in a further reduction 
of the useful field width, to just over 1°, 
or an area 1/30 of that handled by the 
Schmidt camera. 

The simpler instrument even has some 
advantages over the conventional Schmidt 
with a correcting plate. Reflections at the 
latter waste light and may produce ghost 
images. Unless the plate is of special 
glass, it strongly absorbs ultraviolet light. 
The aperture can, of course, easily be in- 
creased to allow for those occasions when 
speed is more important than the highest 
image quality and evenness of field il- 
lumination. A 4-inch camera of {/5 will 
probably have a 6- to 7-inch mirror and 
can quickly be converted to a 6-inch of 
{/3.3, thus halving the exposure time on 
a faint extended object. 

The work of building the simple 
Schmidt is easier. ‘The upper half of the 
tube, which is required merely to keep 
the aperture opening somewhere near its 
theoretical position, may be of very light 
construction. It is even possible to have 
it completely removable for easy access to 
the filmholder. 

After using the simple camera for a 
time, an amateur may wish to add a cor- 
recting plate to it, thereby obtaining a 
camera of unsurpassed performance. At 
the focal ratios listed above, the devia- 
tions on the correcting-plate surface are 
so small that in many instances it will be 
possible to polish them with flexible ring 
laps. 

From the many possible designs, the 
following two have been chosen to have 
aberration circles no more than 0.002 inch 
at the curved focal surface. All dimen- 
sions are in inches: 


Camera Camera 
Dimension A B 
Aperture 4 6 
Focal ratio 4 5 
Diameter of filmholder Zz 23 
Field in degrees 6 44 

Diameter of mirror 8(6) 11(9) 
Focal length of mirror 16 30 
Tube length $2 60 


‘The ideal mirror diameter is given, but 
little would be lost if for economy and 
weight reduction the figures in paren- 
theses were used. L. A. JONES 

G.P.O., Box S 1460 
Perth, W. Australia 


EDITOR’S NOTE: This article has been 
adapted from one appearing in the May, 
1959, Bulletin of the Astronomical Society 
of Western Australia. 





Epoxy RESIN — A CEMENT 


_ three years ago I temporarily 
suspended work during the grinding 
of a 12}-inch, £/8.5 pyrex mirror. The 
tool was made of ceramic tiles embedded 
in portland cement, according to instruc- 
tions given in this department by George 

Joyner in the January, 1949, issue of 
Sky AND TELESCOPE. Recently, when start- 
ing to shorten the mirror’s radius of 
curvature with No. 80 carborundum, | 
discovered that time had caused the ce- 
ment supporting the tiles to become brit- 
tle and crack in several places. As a re- 
sult the tool’s surface was flexible and 
worthless. 

An adhesive was needed to fasten the 
ceramic tiles for another tool, this time 
directly on a supporting crown glass disk 
123” by 1”. Placed in contact with the 
mirror’s surface the tiles would conform 
closely enough to the existing radius, but 
there was a difference of 1” between the 
edge and center pieces due to the sagitta 
of the glass. A satisfactory cement would 
have to fill this difference in spacing be- 
tween the flat crown glass and tiles with- 
out shrinking or expanding upon setting, 
and without pulling the lower tiles up to 
the glass by surface tension. The ad- 
hesive would need to be completely water- 
proof, possess a reasonable setting time, 
and adhere to glass and ceramic tile. 

Epoxy resin possesses all of these prop- 
erties to a remarkable degree. Mixed 
according to the following formula, there 
was about one hour in which to place 
an appropriate amount of cement on the 
backs of all of some 120 hexagonal tiles 
required for the 12}-inch tool. Within 
48 hours it was possible to slide the tool 
off the mirror and start using it for 
rough grinding. 


FOR CERAMIC-TILE TOOLS 


Formula 
A. 1 part by weight of #820 Shell 
Epoxy Resin 
1 part by weight Terra Alba pig- 


ment 

B. } part by weight Shell Curing 
Agent “U”’ 

Mix A and B prior to using, the 


combination having a usable life of about 
one hour at 70° Fahrenheit. Component 
B is somewhat toxic and may cause in- 
flammation if allowed to contact the skin. 
Handle with care and avoid breathing 
the fumes when mixing. 

As epoxy resin forms a strong bond 
with glass, extreme precaution was taken 
to prevent its contact with the mirror 
surface. The glass face was coated with a 
light covering of Vaseline. Over this was 
placed a layer of thin polyethylene (cut 
from a dry cleaner’s plastic bag), smoothed 
into close contact and carried down over 
the edge of the glass. A second coating 
of Vaseline was put on the plastic cover, 
and the tiles were placed in direct con- 
tact with this surface. 

After the epoxy resin had been placed 
on the backs of the tiles, the crown glass 
was carefully centered over the assembly 
and brought into contact with the cement. 
A firm vertical pressure spread the resin 
until, viewed through the back of the 
glass, it was in even contact over all of 
the tile surfaces and the glass tool. Lateral 
movement was avoided, as some of the 
tiles might have been displaced. ‘Tiles that 
are extremely close or touching can hold 
abrasive, which during subsequent grind- 
ing might come loose and cause light 
scratches. 

My grinding 


stand is constructed of 





Although the glass disk supporting them is flat, the ceramic tiles conform to 
the surface curvature of Bryant W. Pocock’s 12}-inch mirror; they are held 
permanently in position by epoxy resin cement. 


October, 








aS 
* * BERAL COATINGS * * 


The ideal coating for front surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD; does not sleek easily. 
3. Beral can be cleaned easily — no 
porous OVERCOATING of quartz. 
4. Beral is NOT a Chromium alloy, so 
can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 3”-$2.25, -— 75, 5”-$3.00, 6”-$3.50, 
7”-$4.00, 8”-$4.50, 9”-$5.50, 10”-$6.50, 
11”-$8.50, 1212”-$9.75. Prices for sizes 
up to 37” diameter on request. Add 
Postage — Insurance for return mail. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. = SKOKIE, ILL. 











+++4+4+++ DELUXE PYREX+++++44+4 
Reflecting Telescope Kits 


Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply of optical 
quality abrasives, fast-polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
44" %" $ 6.00 
6" | oes $10.50 
8” 1" $18.75 
10” 134" $33.65 
122" 2" $59.95 


ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 5%; be and 4th, add 
10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D 
Send for free catalog of supplies, 
accessories, and refracting telescopes. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
POFHHH4444444444444444444444 


TELESCOPE MAKERS 


Everything for the Amateur 
i, Wee... Sie 


Making 


Thousands of our customers with no special 
training have built powerful precision tele- 
—_ with our quality supplies, instructions, 
and guidance. 
Send for Complete 
Telescope Making Instructions, 10c 


ALUMINIZING 


_ Superior Reflecting Surface. 
_ Guaranteed not to peel or blister. 
Mirrors Made to Order — Mirrors Tested Free 








EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


Holds 3 standard 114” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _pre- | 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. $15.75 








ORTHOSCOPIC EYEPIECES 


HIGHEST QUALITY @ MADE IN U.S.A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 144” O.D.—E.F.L. 6-8-12-16-24- 
pT) Gas Shee eee RRS SESH . Postpaid $15.95 


Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-T East 163rd St., New York 59, N. Y. 
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0.5. micro-inch. 


for the time being. 


test is available for the asking. 


EMIL BOBLETT 


General Announcement 


Within the next few months, the writer will offer standard telescope mirrors for 
sale. These mirrors will be distinguished by their accurate figure of 1/40th to 1/50th 
wave length of sodium D light. More concisely, to a peak surface departure of 0.4 to 


Testing will be performed using the caustic test of Platzeck and Gaviola at a cost 
of $3.50 per square inch of surface plus blank. The maximum size will be 1214 inches 


Amateurs who are contemplating the need for such equipment, or the refiguring 
of existing mirrors, should address the undersigned, who offers whatever service can 
be rendered at this early date. A brief discussion of the Rayleigh limit and the caustic 


25601 Chapin Avenue 
Los Altos Hills, California 








SCHOTT-JENA OBJECTIVE BLANKS 


Made by Jena Glass Works, Germany, each pair 
consists of one crown-glass blank, 1.516 refractive 
index for sodium light and 64.0 dispersion, and 


one flint-glass blank, 1.620 refractive index and 
36.3 dispersion. 

Diam. Grade A Grade B Diam. Grade A Grade B 
i” $23.10 $12.10 6Y,” $ 84.70 $46.20 
i1/,” 29.70 15.90 i 104.00 57.20 
- 0 38.50 20.90 7,” 242.00 

5,” 52.80 28.60 8” 297.00 

i 63.80 35.20 


Grade A blanks are fine annealed and tested for 
striae the best grade they make. Grade B are 
cast glass which may contain some fine striae. 

Four formed steel tools cut to your radius speci- 
fications on order for approximately $30 in 5” 
diameter to $75 in 8” diameter. 


COATED ACHROMATIC TELESCOPE 


aperture, 20x 
magnification with 2-de 
gree field. Fainter than 
10th-magnitude stars visi 
ble better than 3 sec- 
onds of arc resolution! 
Makes a superb spotter 
for the beginner better 
than a field glass. Mounts 
and dismounts on small 
tripod with ease. Readily 
adaptable for use as finder 
with 


10-mm. 








scope. Complete 
erecting prisms and tri- 
pod. 


$16.95 ppd. 


BAUSCH & LOMB RED ROUGE 
This is a fine red rouge which is sold only in 
factory-sealed cans. For clubs, makers of large 
mirrors, and commercial use, where a high-quality 
polish is desired. 5-lb. can, $8.00 packed, ppd. 


CERIUM OXIDE 


Optical grade for fast-polishing action. Use 3 or 4 
ounces for 6” mirror. In sealed plastic bag. 
25¢ per ounce 


NYE opticat co. 





Aluminized with quartz over-coat 





EXTRA-THICK PYREX ELLIPTICAL DIAGONALS 


Fine annealed Pyrex. Minor- and 
major-axis tolerance, 45 degrees 


+ 5 minutes. Angular dimen- 
sions, +0%, —¥%%.  Flatness, 
lg-wave-length sodium _ light. 
Surface quality, pitch polished, 


free of significant chips, scratches, 
pits, or bubbles. 
Minor Thick- Polished Unpolished 


Axis ness blank blank 
14,” ¥%” $ 8.00 $2.15 
14,7 Y” 10.00 3.33 
2° \/,” 14.95 4.50 
234% 3” 17.95 5.40 
2%,” 3%" 23.95 7,25 


Discounts to quantity purchasers. 


SLIDE FOCUSER 


Completely new, never of- 
fered before. Highly rec- 
ommended for small re- 
flectors, economical yet 
durable and light. Frame 
is made of accurately 
spot-welded steel which 
is plated and has mount- 
ing holes. Aluminum tube 
takes 11,” eyepieces is 
highest quality obtain- 
able commercially with 
extra thickness. Long- 
lasting construction. 15- 
day-refund guarantee. 
$2.95 ppd. 


MIRROR CELLS 


Solid cast aluminum, 
fully adjustable, painted, 
complete and ready to 
use. Shipped postpaid. 





6” mirror cell for 7” or larger tube . $ 6.75 
8” ae oY,” " 8.95 
10” ‘ 115%,” 15.95 
121,” 14)” 20.95 


BULK GRINDING ABRASIVES 


This fast-cutting aluminum oxide has shaped grains 
that bite into the work for minimum grinding ef- 
fort. It is tougher and stands up longer under 
severe usage. Excellent for both hand- and 
machine-grinding. Individually packaged quanti- 
ties for shipment. 


Grain size 5 lbs. 25 Ibs. 50 Ibs. 100 Ibs. 
#60 $2.25 $10.00 $16.00 $25.00 
#150 2.50 11.25 19.00 35.00 
#220 2.85 13.00 23.00 10.00 


All quantities shipped express collect. 


Write for free catalogue. 


2100 Cherry Avenue, Long Beach 6, Calif. 


Telephone: GEneva 9-1373 


Store hours: Daily, 9 a.m.-5:30 p.m.; Saturday, 9 a.m.-2 p.m. 
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The grinding stand designed by Dr. 
Pocock is in six sections, holding the 
ceramic-tile tool at working height. 


six blocks of concrete, each measuring 6” 
by 12” and weighing 75 pounds, totaling 
three cubic feet of concrete or 450 
pounds. ‘They are held together by furring 
strips with a top capped by 3” plywood, 
wood boards, and finally by 4” masonite. 
The working surface is about 40” above 
the floor. All wood likely to warp was 
coated with spar varnish. The pier is 
not fastened to the floor, as it is massive 
enough to resist a lateral thrust of nearly 
68 pounds. 
BRYANT W. POCOCK 
810 Sunset Lane 
East Lansing, Mich. 


MICROSCOPE OBJECTIVES 
FOR RADIUS TESTING 


EVERAL amateurs have found diffi- 

culty in operating the radius tester 
described on page 309 of the April, 1958, 
issue, because they have used microscope 
objectives of too short a focal length. 
The highest-power objectives generally 
available are designed for oil-immersion 
microscopy, and the image plane is too 
close to the front element for radius test- 
ing. 

The tester will work well with an ob- 
jective of not over 20x, having a numeri- 
cal aperture (N.A.) of 0.50 and a focal 
length of eight millimeters. It should 
have a cone angle of f/1.2 (at the radius 
of curvature) using a standard microscope 
tube length, and it should adequately 
cover the surface of an {/15 Gregory- 
Maksutov correcting lens. 

The cone of light need not cover the 
test surface completely, however. Sufh- 
ciently accurate readings can be made if 
80 per cent of the surface is illuminated, 
provided it is nearly spherical. A micro- 
scope objective with too long a_ focal 
length will illuminate only a small cen- 
tral portion, and this restricted area 
could give a false result. REC, 








NMATCHED VALUES IN TELESCOPE ACCESSORIE 


ANOTHER FIRST! 





= 
= a 
a 
@ _ mount 
We have had hundreds of requests for 
a camera mount to adapt any camera 


instead of a one-purpose astro-camera. 
Our solution is shown in the illustra- 


$199.50 


THE COAST aS shafting, oan —— mange oe hr ganar legs, = 
semirotatable tube saddle, gives lightweight portability, wi 
eateameneaed >, PROMPT no sacrifice of complete rigidity. 
CAMERA ~. DELIVERIES @ Durable aluminum tube, dull black inside, beautiful white 
enameloid outside. 











NEW! 6” PATHFINDER TELESCOPE 


© Our popular PATHFINDER mount, with 11/2” SOLID-STEEL 


@ Regular TRECKER mirror cell and spider, the same as used 
in our more expensive models. 

e@ £/10, VYeth-wave primary mirror, exquisitely figured by 
our outstanding optical craftsmen from selected Pyrex blanks, 
and guaranteed to resolve to Dawes’ limit. 

As with all TRECKERSCOPE products, only highest possible 
quality components are used. 

@ HELAJUST eyepiece focusing mount features quick, snap 


: s tions. Constructed of aluminum cast- focusing, coupled with complete, helical fine focusing. 
ings and heavy main shafting, maxi- @ 6x, all-metal, wide-angle finderscope, helical focusing, 
4 mum rigidity is attained. All acces- with crosshairs. Three-way adjustment on mount. 
sory hardware of brass. All surfaces, © Oculars: 28-mm. achromatic Kellner, 12.5-mm. Huygens. 


" lust other than shafting, are handsome, 
° Three-way _—— chip-resistant black crackle. This cam- 
era mount will accept any size, weight, 
or length camera. 


$35.00, f.o.b. Long Beach, California. 


















As the HELAJUST accepts all 114’ 0.D. standard oculars, many 
other focal lengths are available for purchase to provide up to 


X. 
Completely portable, yet ultra-solid for perfect viewing. 
TRECKER clock drives and setting circles may be easily added 

at any time. 





MIRRORS, GUARANTEED 1/20th WAVE, OR BETTER, PARABOLIC, 


TELESCOPE 


OPERATING MANUAL 
by Raymond Dudley 


















FROM COAST'S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED © HELAJUST FOCUSING MOUNT 














” 6” ” ” r 1212” ‘is r —— . b t = 

xplain r Now at a new low price, but un 

eee ewe ee) | eee £/7.5 or f/6__f/7.50rf/6 _£/7.5 or £/6_ me Poivns ma excelled in construction. Both push- 
1/20th WAVE - $72.50 $105.00 $235.00 $332.50 | including settin pull for coarse adjustment, and 
1/10th WAVE $62.50 $95.00 $195.00 $282.50 circles, siderea helical movement for fine, precise 
a sg taka ae - time, alignment, or- 2 focusing. Beautifully finished in 

i. ee a —— ientation. Shows 52 black crackle and satin chrome, 
__—_ EFIGSES, 0 GRANGE 16 TOUS GUN FGM LONER, (ams we poe de Rae righ few hn 
iS —_ $65.00 _$110.00_$175.00_ to find them as well to fit all sizes of tubes without 
_1/10th WAVE __ $37.50 $55.00 $80.00 $125.00, as general ‘“‘how-to- modification. Has single-vane-spider 





holding boss for those desiring this 
method of using diagonal. Guaran- 
teed far superior to any other low- 


observe” instruc- 
tions. 44 pages of 
information every 


ALL ABOVE PRICES INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING WITH 
QUARTZ OVERCOATING. 


TREAT YOURSELF TO THE FINEST — Words alone cannot express the superb quality of 
COAST mirrors — they will positively amaze you with their ‘‘out-of-this-wotld’’ resolving 
power. This we guarantee you! Dawes’ limit so easily! 


amateur needs. 












or focusing mount, or money 


$1.00 postpaid. ack. (Takes 114” eyepieces.) $9.95 





DUST SEALED — ALL COATED 
BEAUTIFUL FINISH 

Guaranteed to be the finest you ever used— 
or return for full refund! Outstanding fea- 
tures: wide flat field, sharp to the very edge; 
extra-long eye relief; -parfocalized for easy 
change of power; sealed-in optics, never need 
interior cleaning; hard coated, magnesium 
fluoride; boldly marked for easy identification; striking chrome 

and black-velvet finish, beautifully machined, 14%“ 0.D. 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” f/8 mirror: 27 mm.—61x; 20 mm.-— 

81x; 16 mm.—102x; 10 mm.—163x; 7 mm.—233x. 

$19.50 each ppd. 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 
apparent field. $29.50 each ppd. 


— ORTHO-STAR OCULARS 








TRECKER-PATHFINDER $74.50 
EQUATORIAL MOUNT = complete 


This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 


Standard 36-inch height — massive 11/2-inch steel shafting, in oil-im- 
pregnated bronze bearings. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 




























tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS 





Precision 
Focusing Device 


Coast Instrument’s own ‘’Hydro-Glide’’ (type formerly referred 
to as ‘‘rack and pinion’’). Now you can have WHISPER-SMOOTH 
control with absolutely no high and low spots as geared units 


MIRROR 
CELLS 


Skeleton type 


4-VANE 
SPIDERS 


have. Lb -- > a before been available in any focusing : ; 

mount. Standard in appearance, yet utilizing an entirely new “ “a * ge ye 

concept. We guarantee you will be astonished at its i Bg “ ai als $6.96 Me eae 317-58 ; e wera pape a cata ap 
able superiority. If this isn’t the absolute ‘‘smoothest,” return 8" eee $10.95 122" ... $21.00 ; 8” ...... $11.50 122" ... $16.95 





it for full refund. 


$18.50 patent pending 








SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
telescope items manufactured or distributed by COAST INSTRUMENT. It 
includes our treatise, ‘“‘“WHAT YOU SHOULD KNOW, LOOK FOR, AND 





? Send for 














~ , on DEMAND, BEFORE BUYING ANY TELESCOPE,” an impartial, informative 
ae ? ; Instrument’s Pro- article that will give you information you’ve probably been looking for 
7x, 50-mm. objective, helical : fessional MIRROR : : 
focusing, with mounts and : CLEANING KIT. to help make up your mind as to just what telescope you should: buy! 
crosshairs. Same as used on i $2.35 ppd. 


TRECKERSCOPES. 





$18.50 : 
All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 


Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 
TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933” 


4811 Long Beach Blvd., Long Beach 5, Calif. 
Phone: GArfield 2-3411 or. NEvada 6-7683 
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HELPFUL NEW BOOK 
for the AMATEUR 


“HOW TO USE YOUR 
TELESCOPE” 


A down-to-earth introduction to as 
tronomical telescopes and the stars. 
Clear, simple language profusely 
illustrated. Contains moon map diagrams. Tells 
how to select and use telescope all about power, 
mounts, eyepieces, collimation, Barlow lenses guide 
to stars and planet observation 


Stock #9055-Y....32 pages............ Only 60c ppd. 





ADJUSTABLE TRIPOD BRACE 


Protect your telescope, cam- 
era, or other instrument. ,This 
metal brace fastens to almost 
any tripod. Keeps tripod legs 
from spreading and causing 
telescope to fall. Each slotted 
metal arm is 9%,” long, %%” 
% wide. 6 chrome- “plated wood 
¥ screws are included. Bakelite 
locking knob and wing nut 
included for quick locking in any position. Can be 
used on metal tripod legs by drilling legs and using 
self-tapping screws 


Stock 350,232-Y 





.$2.00 ppd. 


Ideal for Beginners . . 
STARMASTER ASTRONOMY SET! 


Bring the thrills and wonders 
of outer space right into your 
home with this fascinating, 
educational Astronomy Set. 
De Luxe, 37-piece Set in- 
cludes separate film projector 
and action pictures of a trip 
to the moon, from blast-off 
to return. Exciting views of 
the moon, planets, comets, distant galaxies, sun ex 
plosions, star clusters, other space wonders. 

Also star projector and constellation projector (each 
approx. 414” high) Projectors show many great 
constellations and stars, outline forms of Big Bear, 
Sagittarius, Southern Cross and others, for easy iden 
tification. 

Also includes 10x telescope (single-element lens, 
meniscus, nonachromatic) with 1” aperture, suitable 
for viewing the moon 

Power source, flashlight pointer, and instructions 
included. Lower-priced Junior Set with single projec 
tor also available, but without telescope 


Stock #70,234-Y....De Luxe 
Stock #70,233-Y....Junior. 





$10.00 ppd. 
$ 5.00 ppd. 


TELESCOPE ROLL-FILM CAMERA 


This model uses rolls of 
#127 film. Picture area 
will be a circle 1-9/16” 
in diameter. 

The advantage of this 
model is the ease of using 
roll film. With each camera 
you get a piece of ground 
glass. Before loading film 
in the camera, you focus 
the telescope. Then lock it in this position. For 
positions other than infinity, you can scribe a mark 
on your tube. 


Stock #70,182-Y. 





spakchbepiniebharesstoeeee $29.50 ppd. 


SHEET-FILM CAMERA 


Uses sheet film 214” x 314” size. 
3" % 4" 5” 


Stock £70,166-Y............cccce0 


ASTRO COMPASS and STAR FINDER 
Gov't. Cost $75 — Price $14.95 ppd. 


Determines positions of stars quickly. 
Shows various celestial pega | weer 
An extremely useful star finder which 
can be rotated through 60° angles 
along calibrated degree scale. Has 
single eye lens with viewing stop, 
two spirit levels for aligning, tangent 
screw with scale for fine precision 
readings, azimuth scale graduated in 
two-degree intervals, adjustable tilt- 
ing azimuth scale for angle reference 
of stars on distant objects. War 
surplus. Gov't. cost $75.00. Instruc- 
tions, carrying case included. 


OTK WTO BIO 2 wo cccccccscccscecs Only $14.95 ppd. 


Camera box size is 


...$39.50 ppd. 
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NEW BINOCULAR-TO-CAMERA HOLDER 
For Exciting Telephoto Shots 


i Bring distant objects 
ag times nearer with a 35-mm. 
, . : camera, 7x 50 binocular, 
and our NEW BINOCU- 
LAR-TO-CAMERA HOLD.- 
ER. Ideal for photograph- 
ing the coming October 
eclipse of the sun, star 
clusters, the moon, as well 
as cloud formations, wild life, vistas. Camera and 
binocular attach easily. Use any binocular or monocu- 
lar any camera, still or movie. Take color or 
black-and-white. Attractive gray crinkle and bright 
chrome finish, 10” long. Full directions for making 
telephotos included. 


Ripe PO MRON 25555 cevancacncncacke $11.50 ppd. 





Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches perma- 
nently to your reflecting 
or refracting telescope. 
Removable rod with ad- 
justable bracket holds 
your camera over scope’s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele- 
photo shots of distant 
objects. Opens up new 
fields of picture taking! 





SUN PROJECTION 
SCREEN INCLUDED 


White metal screen is easily 
tached to holder and placed be- 
hind eyepiece. Point scope at 
sun, move screen to focus . 
and you can see sunspots! 





All for the low, low price of $9.95 
Includes brackets, 28%,” rod, projection screen, screws, 
and directions. Aluminum . . . brackets black crinkle 
painted. 


ine a PI RORY ives cacdccsorcessacsivessosessccnene $9.95 ppd. 


Send check or money order — Money-back guarantee. 


Mounted Ramsden Eyepieces 
Standard 11/4” Diameter 


Our economy model, standard- 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal length eyepieces 


are included with both the 4%,” and 14” models. 


Stock 730,204-Y....V4” focal length....$4.75 ppd. 
Stock 730,203-Y....Y2” focal length....$4.50 ppd. 





“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown. All about various kinds of time, 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa- 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood. Wonderfully illustrated. 


eT eee rrr Poy u, 60c ppd. 


ASTRONOMICAL TELESCOPE MIRRORS 


Polished, Aluminized, and Over-coated 
SPHERICAL MIRRORS 


No. Diam. F.L. Thickness Price 
30,219-Y Se 3" $5.95 ppd 
50,082-Y a”. a” ¥"" 7.65 ppd 


50,051-Y 414" 45” 8 
70,168-Y 6” 72 (Pyrex) 1” 


PARABOLIC MIRRORS (Pyrex) 


No. Diam. FL. Thickness Price 
5002-Y 6” 48” hs $59.50 ppd. 
85,069-Y 8" 64" 136" 89.00 f.0.b.* 
85,070-Y 10” 80” 134” 179.00 f.0.b.* 
85,071-Y 122’ 100” 24" 275.00 f.0.b.* 

*f.0.b. Barrington, N. J. 


EDMUND SCIENTIFIC CO 


1959 





SALE! TERRIFIC WAR-SURPLUS BARGAINS! 
AERIAL CAMERA LENSES 


Big variety . . . at a fraction of 
Gov't. cost! £/6, 24” f.1., with 
diaphragm and lens cone. Used. 
Weight 25 lbs. 

Stock #85,059-Y. .$39.50 f.0.b. Utah 
Same as above, but new. Weight 
25 Ibs. 

Stock ##85,060-Y. .$59.50 f.o.b. Utah 
f/8, 40” f.1., no mount or shutter. 


Weight 614 Ibs. 
PN TNE fb ves vocsctccwsnsseceeess $49.50 ppd. 


f/5.6, 20” f.1., telephoto with shutter and diaphragm. 
Weight 614 Ibs. 

OO AEE 36.6555 ese rican enacnecey $65.00 ppd. 
£/4.5, 634” f.1., with shutter and diaphragm. Weight 
1 lb., 6 ozs. 

I Sere os o-0:55din cs as acaeecuawen $24.50 ppd. 
These lenses are being successfully used for wide- 
aperture Moonwatch telescopes to see the small and 
fainter satellites. For eyepiece use our GIANT ERFLE. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


-{] 


PRIMARY 








Rays ™ 
FROM 
PRIMARY 


SINGLE 
ELEMENT 
BARLOW— 


EYEPIECE 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 

It is defined as the original power of the tele- 
scope times the quotient of P divided into Q. 


ice mae’ 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted _ into your 1144” LD. 
tubing, then slide your 14,” O.D. eyepieces into our 
chrome-plated tubing. Two poset provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 


Stock +30,200-Y Mounted Barlow lens...... $8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 114” size. Mount 
one between the eyepiece and objective, and triple 
your power. Instructions included. Single- element 
lens, focal length --1-5/16”, unmounted. 

Stock #30,185-Y....0.932"" diam.......... .$3.50 ppd. 
Stock #30,328-Y....0.912’ diam........... $2.50 ppd. 


“MAKE-YOUR-OWN” 414” MIRROR KIT 


Fhe same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 


SOCK ESOT 5. 5 oioco onwsicseseccucses $16.25 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. Two achromats, focal length 
28 mm., eye relief 22 mm. An 
extension added, O.D. 114”, 
standard for most types of tele- 
scores. Gov't. cost $26.50. 


Stock #5223-Y........ $7.95 ppd. ~*~ 

















. Ss y 3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 





ready to use! See Saturn's rings, the 
huge craters on the moon, star clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 
60 to 180 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 


FREE with Scope: Valuable STAR 
CHART plus 272-page “HANDBOOK 
OF THE HEAVENS” plus the book 
“HOW TO USE YOUR TELESCOPE.” 


Stock #85,050-Y $29.95 ppd. 


EQUATORIAL MOUNT and TRIPOD 
with CLOCK DRIVE 


Heavy-duty mount. Drive operates 
on 110-volt, 60-cycle, a.c. house 
current. Follows motion of stars 
smoothly. 32” tripod legs in- 


Assembled — 
planet Mars, 





Stock #85,081-Y..... $76.50 f.o.b. 
: Barrington, N. J. 





~% Same mount as above, without 
‘ inh clock drive, for 8” or smaller re- 
flectors and for 4” or smaller refractors. 


Stock #85,023-Y..... New Low Price..... $39.50 f.o.b. 
Barrington, N. J. 


Same mount as above, with 4” pipe 
coupling, no tripod, for attaching 
to permanent 4”-pipe telescope sup- 
port set in ground. 


Stock #85,100-Y...... $39.75 f.o.b. 
Barrington, N. J. 


4” COUPLING only, without mount, 
for use with your own heavy-duty 
: mount. 

Stock ##70,231-Y....... $11.00 ppd. 





MOTORIZED CLOCK DRIVE (by itself) easily attached to 


your own mount. Instructions included. 


SOR MIE DIMIE EC ojorasd 5 hecerc bcivcbieieie Dig hans $36.95 ppd. 


Rack & Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 2%” 
I.D. and our 3%” 1.D. alumi- 





For Reflectors num tubes, respectively. 

Stock 750,077-Y (less diagonal holder) $8.50 ppd. 
Stock 3£60,049-Y (diagonal holder only) 1.00 ppd. 
For Refractors 

Stock #50,103-Y (for 27@’’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37’ 1.D. tubing) 13.95 ppd. 


ORDER BY STOCK NUMBER 


7 a ce 


SPECIAL SALE OF OPTICAL PERISCOPES 





war-surplus bargain. 
over $200.00 worth of optics in it for only $18.00 postpaid. 
At one spot, 
prisms at unit power; 


size is 14” 

Now just for the bit of work involved in disassembling, 
you get a treasure-trove of precision optical parts for only 
$18.00. Glance at this list of parts and you'll realize what 
a value we are offering. 
piece with a full 68° field and 114” focal length. 
the same eyepiece used in Moonw atch telescopes, 
5160. 
lens, 131-mm. focal length; 48-mm.-diam., mounted, coated objective lens, 


No. 


We made a lucky buy so here is another famous Edmund 


It is a $500.00 tank periscope with 


you look through and see up and out of the 
or you can look through the built-in 


telescope system and see a wide-angle view at 6x. Simply 
remove the top prism and you have an 11°.3 6-power satel- 
lite telescope. Brand new in original packages. Over-all 


long by 7” wide by 214” deep. 


You get a wide-angle Erfle eye- 

This is 
our Stock 
Also included are a 38-mm.-diam. collimator 


189-mm. f.l.; prism cluster contain: 


ing two light flint glass right-angle prisms (A, 41-mm.; B, 91-mm.; C, 64-mm. ; and A, 41-mm.; B, 57-mm. 
C, 40-mm.); two mounted right-angle prisms (A, 23-mm.; B, 34-mm.; C, 23-mm.; and A, 40-mm.; B, 42-mm. 
C, 30-mm.); two silvered tank prisms (A, 102-mm.; B, 53-mm.; C, 38- mm.; and A, 167-mm.; B, 69-mm. 


C, 49-mm.). 


ments and reticles. Every amateur will find this 


(See page 80 of our catalog for explanation of these prism sizes. ‘) 
a real value. 


Also some one optical ae 


Don't wait — order today. The last time we 


had these they sold for $30.00 — now on sale at only $18.00. 


is sncapuce erasusetedeguascececateedieteee $18.00 ppd. 





Stock #70, 227-Y 





8- POWER ELBOW Tears 


War Surplus — Amazing Buy! 
$200 Gov't. Cost—Only $13.50 
Big 2” objective, focusing 
eyepiece 28-mm. focal length, 
Amici erecting system, turret- 
mounted filters of clear, red, 


amber, and neutral, reticle il- 

lumination. Sparkling, clear, 

bright image — 6° field (325 

ft. at 1,000 yards). Focus ' = 
adjusts 15 ft. to infinity. Eyepiece aloa, 28-mm 
focal length, is worth more than $12.50. 

SIGE IF se Wek Sebo ona Sceradadeeceses $13.50 ppd. 


GIANT MAGNETS! TERRIFIC BARGAINS! 
fen | 

War Surplus — Alnico V | - : | 
‘ < 


type. Horseshoe shape. Tre- 7 
mendous lifting power. 5 Ib. 


4 AE ee 





size. Its dimensions: A = 
3%”; 2%"; C — 
4-3/16”; D -- 114”; E — 
1144”; F — 2%”. Strength 
is about 2,000 gauss. Will 
lift over 125 Ibs. 
a= 
SIGE FAA nts ekki ccccccaceuccccces $8.50 ppd. 
1534-lb. size magnet. Approximately 5,000-6,000- 


gauss rating. Will lift over 250 Ibs. 


SAN FR ee occ nics eecenestcceuns $22.50 f.o.b. 
Shipping wt. 22 Ibs. Barrington, N. J. 


STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for asl 0.D 
eyepieces. Unit includes 3”-long 
chrome-plated tube into = your 
eyepiece fits for focusing. Diagonal 


holder in illustration is extra and 
is not included. 
Stock 360,067-Y......... $2.50 ppd. 





PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith { 
or high overhead with re- 
fracting telescopes _using 
standard size (14%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an excel 
lent high-quality aluminized 
right-angle prism. The tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314” 


Stock # alt 


oe 





$12.00 ppd. 





UNMOUNTED HERSCHEL WEDGE 


Cath: PR aici ssiinvcesinvneusncnengs $3.50 ppd. 
MOUNTED HERSCHEL WEDGE 
ele MII pec aoc tnxccccicnixvanesa $5.50 ppd. 





GIANT ERFLE EYEPIECE 


Here is an _ exciting bargain. 
We have obtained a large lot of 
these eyepieces reasonably — so 
down goes the price to $9.95 for 

real sale. Lens system con- 
tains 3 coated achromats over 2” 
in diameter. Gov't. cost over 
$100.00. Brand new, weight 2 
pounds. The value will double 
when this lot is all sold, and 
triple and quadruple as years 
pass. If we didn’t need to 
reduce our inventory, we'd be 
tempted to hold onto these eyepieces. 
parent field is 65°. The focal length is 114 
are in a_ metal cell with spiral threads; 





Their, wide ap- 

Lenses 
focusing 
adapter with 32 threads per inch is included; diameter 


is 2-11/16”. If you don’t order now and you miss 
out on a hundred-dollar eyepiece for only $9.95, you 
can’t say that we didn’t try to impress you with its 
value. You can make some super-duper finders with 
these eyepieces. They are also ideal for rich-field 
telescopes, which are becoming more popular daily, 
particularly in the Sputnik age. 


SHG CNE Fe SO ETS sos esacessasasacccoastacsuessxestonse $9.95 ppd. 


8” SETTING-CIRCLE SET 

Stock #50,133-Y....Complete set........... $3.00 ppd. 
Stock ##60,078-Y... .360° declination circle “7 

1. 


ppd. 

Stock #60,079-Y... .24-hour right-ascension circle only 
60 ppd. 

5%4” SETTING-CIRCLE SET 
Stock #50,190-Y....Complete set........... $2.50 ppd. 
Stock #60,080-Y....360° declination circle only 

$1.35 ppd. 

Stock #60,081-Y....24-hour right-ascension circle only 
5 ppd. 


6X FINDER 
TELESCOPE 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20 
mm.-diameter objective. Weighs less than 14 pound. 


Steele: FF OLAV sisi cccceccccsecscetassscxtseosnts $8.00 ppd. 





BE SURE TO GET 
FREE CATALOG “Y” 
100 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. Write for Free 
Catalog ‘’Y.’ 

















SEND CHECK OR MONEY ORDER... SATISFACTION GUARANTEED! 


NE W 


JERSEY 
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CELESTIAL 


CALENDAR 


Universal time (UT) is used unless otherwise noted. 


DELTA CEPHEI 
A’ this season, when Cepheus is high 
in the sky during convenient eve- 
ning hours, the amateur observer can 
easily watch the rhythmic light changes 
of Delta Cephei, prototype of the Cepheid 
variables, an important class of pulsating 
stars. 
As the visual brightness range is fpom 
to 4.6, no optical aid is 
useful for 


magnitude 
needed, but binoculars are 
making out-of-focus comparisons with 
neighboring stars. Delta forms « small 
triangle with Zeta and Epsilon Cephei, 
stars that are approximate matches for 
the variable at maximum and minimum, 
respectively. 

Delta runs through its cycle in 5.37 
days, about a third of this time being 
spent in brightening. Try watching it on 
successive nights, each time estimating its 
brightness on a scale of 10 = Zeta to 0 














Epsilon. Plotting these estimates against 
, T T T i T T 
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FRACTION OF PERIOD 


The photovisual light curve of Delta 
Cephei by A. J. Wesselink. 


the dates will give a light curve of this 
famous star, which was first detected 

a variable in 1784 by an English ama- 
teur, John Goodricke. 

About 41 seconds of arc from Delta 
Cephei is a companion star of magnitude 
7. They form an easy double for even 
very small telescopes. 


OCTOBER METEORS 


This year the waning gibbous moon 
will interfere with observations of the 
Orionid meteor shower, which occurs for 
about 10 days, from October 15th to 25th. 
Under more favorable conditions, some 
25 swiftly moving meteors per hour may 
be seen at this shower’s peak. On the 
date of maximum, October 2lst, the 
radiant is located approximately 10 de- 
grees northeast of Betelgeuse. 

The Taurid shower begins in late Oc- 
tober and reaches maximum on Novem- 
ber 6th, when about 15 meteors may be 
counted in an hour. 

There is some possibility of a return 
this year of the Giacobinid meteor 
shower, which produced the great dis- 
plays of 1933 and 1946. According to 
the Observer’s Handbook of the Royal 
Astronomical Society of Canada, the 
earth will cross the orbit of Comet 
Giacobini-Zinner (see page 614, Septem- 
ber issue) about 22 days ahead of the 
comet, very early in the morning on 
October 10th. Hence, if a shower oc- 





SKY -GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Warvard Observatory, 
Cambridge 38, Massachusetts. 


SOU’ r HWE ST OBSERVERS: Finest refractor tele- 
scopes — 2.4”, 3”, and 4” altazimuth and equa- 
torial models shipped from Dallas, Texas. Terms 
and details on request. Melton Industries, 1901 


Levee St., Dallas 7, Tex. Phone: RI 8-4769. 


ALUMINUM TUBING: 17 sizes, 1” 
Pesco-A, Box 363, Ann Arbor, Mich. 


through 8”. 


ASTROLA 6” reflector telescope, tripod, electric clock 
drive, 3 eyepieces giving 72x, 175x, 320x (ap- 
proximately from memory), plus 2x Barlow. Price. 
$200.00, less than half of original cost. Purchased 
about 1954. Keith C. Daulton, P. O. Box 71, 
Madera, Calif. Phone: ORchard 4-6607. 


WANTED: 12144” Treckerscope or 10” Sky-Giant, 
must be in excellent condition. Write David Dowdy, 
Emerywood Estates, High Point, N. 





UNITRON 4” equatorial. Loaded with extras. Like 
new. Trade for de luxe Questar. L. L. Hall, 7101 
Knowlton Pl., Los Angeles 45, Calif. 


FOR SALE: f/6 15” pyrex paraboloidal reflecting- 
telescope mirror, suitable for Cassegrainian mount- 
ing. George Kantarges, 55-C Elizabeth Rd., Hamp 
ton, Va. 


FOR SALE: 3” Unitron altazimuth, $200.00. Richard 
C. Reinhold, 1201 Campus, Seattle 5, Wash. 


WANTED: 6” Cassegrainian or equivalent to Questar. 
Emory L. Wright, P. O. Box 8341, South Charles- 
ton 3, W. Va 


SIDEREAL DRIVE for telescope, track stars accurate- 
ly, simple gearless design, plans, $1.00. ‘‘Space 
Chart,’” planets, sun, moon, asteroids, constellation 
maps, $1.00. L. Mussgnug, Box 74, Bethel, Conn. 


WANTED: 8” reflector. Write complete gg 
and price. William M. Ryan, 806 East St., Salis- 
bury, Md. 


FOR SALE: 4” Unitron equatorial, 7 eyepieces, like 
new, $500.00. Bill Toomey, 618 Duanesburg Rd., 
Schenectady 6, N. 


MIRRORS: If you are interested in buying or selling | 


a used telescope mirror, consult Robert Wall, 1520 
Mimosa Ave., Charlotte 5, N. C. 


FOR SALE: One 4”, two 414”, and one 5” equa- | 


torial refractors, circles, slow motions. Write Nor- 
man Hall, 820 44 Ave., Winona, Minn. 


REPEATED by popular demand: 8 X 50 achromatic 
finder, highest-quality coated American optics, with 
mounting brackets, $15.00 postpaid. Catalogue on 
request. ANRA Manufacturing Engineers, 7431 
Canoga Ave., Canoga Park, Calif. 


DRIVE CORRECTOR: Transistorized. Corrects most 
2- to 4-watt, 110-volt a.c., synchronous motors by 
varying input frequency, to drive at lunar, solar, 
sidereal, and planetary rates, at a twist of a knob. 
Portable. Operates from 6- or 12-volt auto bat- 
teries. $99.50. 110-volt a.c. supply available. For 
information write Astro-Lab, Box 105, Huntington 
Beach, Calif. 


INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, Har- 
vard Observatory, Cambridge 38, Mass. 


CLOSEOUT SALE: ‘‘Satellite Pathfinder,’’ an in- 
genious device designed at the American Museum- 
Hayden Planetarium to help predict Northern Hemi- 
sphere passages of artificial satellites. $1.60 post- 
paid. Send to Box C, Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 
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‘ble on the night of 
October 9-10, at 2::y time between mid- 


curs, it should be 


night and 7 a.m. Eastern standard time. 

However, as pointed out in the Hand- 
book of the British Astronomical Associa- 
tion, since the earth crosses ahead of the 
comet, and since perturbations by Jupiter 
in 1956 and 1957 have somewhat altered 
the orbit, possibly not even a minor 
shower will be seen. It is suggested, how- 
ever, that all meteor observers maintain 
a vigil on this night. W. H. G. 


MINOR PLANET PREDICTIONS 


Elektra, 130, 9.7. October 19, 3:39.9 
— 16-04; 29, 3:34.4 —17-34. November 8, 
3:27.4 —18-35; 18, 3:19.6 —19-00; 28, 
3:12.4 —18-47. December 8, 3:06.7 
—18-00. Opposition on November 15. 


After the asteroid’s name are its number and the 
magnitude expected at opposition, At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0% Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU Minor Planet Center at the University of Cin- 
cinnati Observatory. 








OCCULTATION PREDICTIONS 


On Tuesday morning, October 20th, 
the 18-day-old moon will occult the Ist- 
magnitude star Aldebaran. Early risers on 
the west coast of the northern United 
States and of Canada can watch the star 
vanish at the moon’s bright edge during 
morning twilight, around 6:10 a.m. Pa- 
cific standard time. Emersion will occur 
some 40 minutes later. For eastern ob- 
servers, the sun will be well above the 
horizon when the star is hidden at about 
9:22 a.m. Eastern standard time. 

The event will provide an opportunity 
to view a star telescopically by day, taking 
advantage of the moon as a reference 
point. Although a small telescope will 
do, it should be carefully focused and 
the sky must be quite clear. 


October 5-6 Theta Librae 4.3, 15:51.5 
— 16-36.6, 4. Im: C 0:10.7 —0.9 —1.7 113; 
D 0:01.38 —0.9 —1.4 101; E 23:53.5 —1.3 
—1.3 104. 

October 19-20 Alpha Tauri 1.1, 4:33.6 
+16-25.7, 18. Im: B 14:21.6 +0.4 —1.8 


115; D 14:27.7 +0.4 —2.2 126; E 14:44.9 
+0.9 —4.3 155; I 14:09.5 —0.6 —4.2 144. 
Em: E 15:09.4 —0.8 +1.8 204; I 14:50.1 
—1.3 +13 211. 

For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, data 
from the Ame rican Ephemeris and the British Nauti- 
cal Almanac are given here, as follows: evening- morn- 
ing date, star name, magnitude, right ascension in 
hours and minutes, declination in degrees and min- 
utes, moon’s age in days, immersion or emersion; 
standard-station designation, UT, a and b quantities 
in minutes, position angle on the moon's limb; the 
same data for each standard station westward. 

The a and b quantities tabulated in each case are 
variations of standard-station predicted times per de- 
gree of longitude and of latitude, respectively, eng abling 
computation of fairly accurate times for one’s local 
station (long. Lo, lat. L) within 200 or 300 miles of 
a standard station (long. LoS, lat. LS). Multiply a 
by the difference in longitude (Lo—LoS), and 
multiply b by the difference in latitude (L—LS), 
with due regard to arithmetic signs, and add both 
results to (or subtract from, as the case may be) the 
standard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time, 

bones and te of standard stations are: 

+72 +42°.5 E +91°.0, +40°.0 


B 473°, 445°5 F  +98°.0.  +31°.0 
Cc fe +38°.9 G Discontinued 


D +79°.4, +43°.7 H +120°.0, +36°.0 
I 


+123°.1, +49°.5 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


The sun will be totally eclipsed on Oc- 
tober 2nd along a path starting in Massa- 
chusetts, crossing the Atlantic Ocean, the 
Canary Islands, Africa, and ending in the 
Indian Ocean. Maximum duration of 
totality, 182 seconds, will occur in French 
West Africa about 250 miles northeast of 
Timbuktu. Further details may be found 
on page 200 of the February, 1959, issue. 

Mercury is in the evening sky, but re- 
mains too near the sun to be seen until 
the end of the month. By the 31st it sets 
about an hour later than the sun, and 
will be visible low in the southwest. How- 
ever, this is an unfavorable elongation. 

Venus, which rises about 3} hours be- 
fore the sun on the 15th, shines brightly 
in the morning sky all month. Greatest 
brilliancy occurs on the 8th, when the 
planet, of magnitude —4.3, is located 
south of Regulus near the Leo-Sextans 


border. Telescopically it is a thin crescent, 


27-per-cent illuminated and 38”.8 in 
diameter. The moon will be close to 


Venus on the morning of the 28th. Con- 
junction will occur at 13:40 Universal 
time with Venus 0° 55’ north, as seen 
from the center of the earth. An occulta- 
tion will be visible from South America. 

Mars, in conjunction with the sun on 
the 30th, will not be visible this month. 

Jupiter can be seen as a golden yellow 
object of magnitude —1.4 near the Libra- 
Scorpius border, setting in the southwest 


MOON PHASES AND DISTANCE 
October 2, 12:31 
October 9, 4:22 
October 16, 15:58 
October 24, 20:22 
October 31, 22:41 

November 7, 13:23 


New moon 
First quarter 
Full moon 
Last quarter 
New 
First quarter 


moon 


October Distance Diameter 
Perigee 4, 2)" 226,000 mi. 32° 52” 


Apogee 20, 19" 252,100 mi. 


99 oq" 


November 


Perigee. .2,. 1® (2235100: mi. 33° 37” 


about two hours after the sun by mid- 
month. Through a telescope the planet 
shows a slightly elliptical disk, with a 
polar diameter of 30”.4 and an equatorial 
of 32”.5. The moon passes about 4° 
north of Jupiter on the evening of Oc- 
tober 5th. 

Saturn crosses the meridian about 45 
minutes before sunset in the middle of 
the month, and remains visible in Sagit- 
tarius during the early evening hours. In 
a telescope, this +0.8-magnitude planet 
has a disk 14”.4 in polar diameter, while 
the maximum extent of the ring system 
is 36”.3. On the night of October 7-8, 
Saturn will be in conjunction with the 
which will north of 
the planet as viewed geocentrically. 

Uranus, of the 6th magnitude, is in 
western Leo. Located on the 15th at 
right ascension 9" 30".9, declination 
+ 15° 26% (1950 co-ordinates), this planet 
rises after midnight and is well placed 
the east at dawn. A 
3”.6 in diameter can 

fair-sized telescope. 


moon, pass 4° 35’ 


for observation in 
small greenish disk 
be seen through a 
Neptune is too near the sun for observa- 
tion during most of the month, reaching 


conjunction with it on the 30th. 
W. H. G. 





DE LUXE 
SKYSCOPE 
As illustrated — with new plastic 


tube, 6x finder, heavy all-metal tri- 
pod, equatorial mounting, and 60x 


eyepiece. 
Price $44.75 


Inconditionally guaranteed 
l dit lly guaranteed 


100° American made 


Write for free brochure showing our 
standard model which has been sold 
world-wide for over 20 years. Sky- 
scope still remains outstanding in 
value by any comparison. 


THE SKYSCOPE CO., INC. 


P. O. Box 55S, Brooklyn 28, N. Y. 
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VARIABLE STAR MAXIMA 

October 3, V Canum_ Venaticorum, 
131546, 7.1; 5, RU Sagittarii, 195142, 7.2; 
15, R Ursae Majoris, 103769, 7.6; 16, ‘I 
peda 210868, 5.8; 27, S Canis Minoris, 
072708, 7.5; 31, RT Sagittarii, 201139, 7.9. 

November 2, S Carinae, 100661, 5.7; 4, 
T Normae, 153654, 7.4; 7, RS Librae, 
151822 724; 7, RS Cygni, 200938, 7.4. 


These_predictions of variable star maxima gare by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum, The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 


MINIMA ne ALGOL 

October 3, 1:05; 5, 21:53; 8, 18:42; 11, 
15:31; 14, 12:19; 17, pas 20, 5:57; 23, 
2:46; 25, 23:35: 28. 20:25: 35, 17:32. 

November 3, 14:01; 6, 10:50; 9, 7:38. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 


centric; they can be compared directly with observed 
times of least brightness. 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to gy times _in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. To obtain 
daylight saving time pe 4. 5, 6, or 7 hours, 
respectively. If necessary, add 24 hours to the UT 
before subtracting, in which case the result is your 
standard time on the day OBE y the Greenwich 
date shown. For example, 6:15 UT on the 15th of 
the month corresponds to 1:15 a.m. EST on the 
15th, and to 10:15 p.m. PST on the 14th. 
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The only thing more amazing than tts low price 
is its breathtakin 1g performance! 
truly portable RV-6 


[ 
6-inch © ~~ “® 
DYNASCOPE : 


can bring you new viewing pleasures! 


Model RV-6 

Complete with Dyn-O-Matic 

Electric Drive and All Features 
Pictured and Described on This Page 


194° 


f.o.b. Hartford, Conn. 
Shipping Wt. 55 Ibs. 
Express Charges Collect 


See how this 




























This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, amateurs and professionals, as an out- 
standing achievement in a 6-inch telescope. Here is large aperture 
in a quality instrument which sells for a price that compares with 
many 4-inch telescopes. 

You will find that this fine new portable 6-inch offers every fea- 
ture necessary for serious astronomical viewing. The superb optical 
system resolves difficult objects with definition that is absolutely 
startling. The close tolerances of the precision construction assure 
an accuracy and smoothness of operation once associated only with 
the finest custom models. The heavy-duty mount, complete with elec- 
tric drive, provides the stability so essential for satisfactory viewing, 
yet there is easy portability because in a matter of minutes the entire 
telescope can be dismantled into three easy-to-handle sections. 


Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time-payment plan and take months to pay. 


You Could Pay $100 More 
Without Getting All These 


Superior Features (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC PYREX 
MIRROR accurate to better than 1% wave, zircon-quartz coated. Teamed 
with elliptical diagonal, mounted in 4-vane adjustable spider. 


2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 


3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 
matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. 


4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to provide * 
pillarlike stability. No annoying side play or wobble. Adjusts easily to 


ENJOY IT NOW — «Xe 


up to 24 months to pay under 
our Easy Terms plan! 


Just a small down payment de- 
livers this big 6-inch DYNA 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, or 
even 24 months! Write for de- 
tails, or order today by sending 
your check or money order with 
coupon below. 








Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


“I never dreamed such a bril- “Congratulations on the ex- 





any latitude. 

5. SETTING CIRCLES for both right ascension and declination. Accurate to 
0.0001 inch. Handsomely finished in fine aluminum. 

6. 6x30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast, chrome finish, rings are generous 1‘ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting snobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50’ BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are e’’ thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut worm and 
gear for easier, smoother, more positive focusing. Takes standard 11/4’ 
oculars, negative or positive 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
legs. Provides sure, steady support, plus lightweight portability. 


CRITERION MANUFACTURING CO. 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 
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liant, clear image could be 
had with a telescope costing 
under $200. It is one of these 
rare bargains that you find 
only once or twice in a life- 
time. 

B.S. — New Jersey 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument.’” J.L. — New York 


cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.’’ 

L.H.N. — Mass. 


huh. Mek eon : 


Criterion Manufacturing Co. 
Dept. STR-3, 331 Church St., Hartford 1, Conn. | 


scope. Full payment of $194.95 is enclosed. 


[] Please send me, under your MONEY-BACK guarantee, the RV-6, 6’ Dyna- | 


[] Send complete information describing easy payment plans. 


[] Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dynascope | 


line. 
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30° HOR MILKY WAY BOUNDARIES 


(Cc 

STARS FOR OCTOBER respectively; also, at 7 p.m. and 6 p.m. constellation that straddles the meridian 

on November 7th and 22nd. For other at chart time. One corner of the five- 

The sky as seen from latitudes 30° to dates, add or subtract 4 hour per week. sided figure changes in appearance with 
’ 2 I s g PI 


50° north, at 9 p.m. and 8 p.m., local Some amateurs have difficulty identify- the brightness fluctuations of the famous 
time, on the 7th and 22nd of October, ing the stars of Cepheus, a circumpolar — variable, Delta Cephei. 
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“About a month ago an astronomical group had a number of telescopes set up for 


a public viening of the moon and planets. There were several refractors of 4 and 
J inches and a 12-1/2-1nch reflector. I looked through them all and then set up 


my Questar. I was very pleased nith what I san. None of the other instruments 


seemed to produce the image m Vy Questar did Iam very pleased nith tts perform- 


ance, and I am sure no other telescope 1s so easy to carry and set up and use.” 
7 y 


It is very pleasant to receive a phone call 
from a Questar owner several hundred miles 
distant who says nice things like this about 
our product. It happens, however, with a 
frequency we find most gratifying. On this 
agreeable occasion last June we made bold 
to ask Mr. Jones if we could quote him in 
some way, to which he replied that he would 
put it in writing at once, and would be most 
pleased to have us use it as a signed testi- 
monial. 


That is how this ad commenced. Mr. Jones 
became a Questar owner early this year, and 
very quickly found himself taking excellent 
pictures, like the one above of the central 
portion of the moon. The exposure was 4 
seconds, on 35-mm. Panatomic film, de- 
veloped in Ethol. An inexpensive Praktica 
camera body was used, with eyepiece pro- 
jection by our standard dual-purpose cou- 
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pling which permits great increases in either 
photographic focal length or visual power. 
This coupling is shown on page 26 of the 
Questar booklet. 


At right is Questar, with a Hexacon 
camera, attached to a black-anodized auxil- 


iary base plate, which is, in turn, supported 


by the new Linhof Heavy Duty Pro Tripod 
and Deluxe Pan Head. This is the wonder- 
ful new tripod about which we are so en- 
thusiastic, for it is the first one we can en- 
dorse wholeheartedly. Old friends will recall 
our reservations about the stiffness of the 
previous Linhof tripod when fully extended. 
This one is adequately steady at all heights, 
looks as though it were made for Questar, 
and costs only $139.50, which is $30 less 
than its predecessor. Weighs only 17 pounds, 
has new quick leg adjustments, removable 
braces, and folds to only 36 inches. Big 
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—S§. Paul Jones, Louisville, Kentucky 


rubber tips screw down to keep the leg 
spikes from hurting people, floors, or cars. 

The new Deluxe Pan Head is better than 
ever, and costs $59.95. Note how entire 
instrument is offset, with nothing near the 
camera. In southerly latitudes, where the 
polar axis nears the horizontal, such a sup- 
port is hard to beat. 

Questar is priced at $995, postpaid, com- 
plete with English leather case and luggage 
cover. It is mailed in a shockproof reusable 
Leverpak drum. Literature will be sent upon 
request. Extended payments are available. 
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PENNSYLVANIA 


NEW HOPE - 











Done es ing 


developing 
for 





tomorrow 





manufacturing for T0 DAY 


Experience has shown that it usually takes from one to five 
years to plan and complete an observatory project. If you are 
interested in preparing your educational facilities to meet the 
rising demands of the space age, now is the time to begin your 
basic studies, and to find out how an ASTRO-DOME can play 
an important part in your future. Our trained 
staff will be glad to aid you in determining “ 
the type of dome to fit your requirements. — ” eniie for 


Brochure today 


Pg ee TA MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES 
1801 BROWNLEE AVE. N. E. CANTON 5, OHIO Phone GL. 4-2755 











‘“ 1a joy that’s shared is a joy made double.’’ Old English Proverb 











It has long been Unitron’s conviction that two can view as easily as one. x 

Now, if that’s not doubling your viewing pleasure, what is? And who but Unitron offers this feature ? 

That's one small example of this fact: that Unitron owners have more fun than practically anybody because 
Unitron refractors offer them more to have fun with. Rugged good looks which a mere photograph can only 
hint at. Durability enough to last not a lifetime, but for many generations. A complete line of highly useful 
accessories from which to choose. And all the fine-instrument features practically anyone would want. 

In short, more pleasure-per-dollar than any instruments of their type. How do we know? You have told us. 


Despite the many refractors on the market, more amateurs and professionals alike buy more 
Unitrons than any other refractor in the world. 


UN/ / RON INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. — 204- 





The Duetron, one of many exclusive 

Unitron accessories for multiplying 
viewing thrills, permits two people to 
view at the same time. It is shown 
mounted on a Unitron 4” Equatorial 
Telescope, Model 155. 


206 MILK STREET, BOSTON 9, MASS. 
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Brentwood, Tennessee, 205 

Bristol, Pennsylvania, 16 

Burbank, California, 324 

Chicago Junior Publication. 452 

China Lake, California, 205 

Clearfield, Pennsylvania, 142 

Clinton, Wisconsin, 16 

Colorado Amateurs To Instruct Girl Scouts, 
507 

Complete Observatory of 
Cost, A, 204 

Contacting National Organizations, 251 

Dellar, Robert H., 623 

Dubuque, Iowa, 251 

Erie, Pennsylvania, 623 

Escondido, California, 681 

First Amateur Observatory in California, 431 

Ft. Dodge, Iowa, 16 

Ft. Wayne, Indiana, 16 

Georgia Amateur Dies, 205 

Goodwin, Frank L., Dies, 668 

Great Lakes Convention, 432 

International Lunar Society, 251 

Juniors in Florida and Missouri, 142 

Juniors in Japan, 16 

Juniors in Oregon, Missouri, and Kentucky, 
562 

Kankakee, Illinois, 205 

Knoxville, Tennessee, 16 

Las Vegas, Nevada, 16 

Latin-American Amateurs Organize League, 
205 

Latin-American Bulletin, 681 

Laurel, Mississippi, 205 

Lexington, Kentucky, 388 

Los Angeles Star Parties, 432 

Manchester, New Hampshire, 251 

Mars Observing Program, 143 

Memphis, Tennessee, 681 

Middle East Convention, 325, 563 

Mid-States Convention, 324, 622 

Montreal, Canada, 680 

Moonwatch Meeting in California, 324 

Nationwide Amateur Astronomers Conven- 
tion, 142; National Meeting Notes, 204; 
Amateur Convention To Tour Air Force 
Academy, 250; Cost of Field Trips at 
Denver Convention, 324; Many Amateurs 
Register for National Meeting, 388; Notes 
on the Denver Meeting, 432; Program of 
the Denver Convention, 562 

New ALPO Address, 563 

New Jersey Star Parties, 507 

New Junior Groups in Florida and Minnesota, 
681 

New Planetarium in Tennessee, 205 

New 16-inch Telescope in Texas, A, 431 

New York Juniors, 16 

New Zealand Amateurs Erect Planetarium, 
506 


Relatively Low 


Departments and Features 


North Carolina Amateur Dies, 324 

North-Central Convention, 250, 507 

Northeast Convention, 623 

N. Hollywood, California, 562 

Northwest Convention, 432, 680 

Observatory-Planetarium in Idaho, An, 145 

Oklahoma City, Oklahoma, 88 

Pontchartrain, Louisiana, 324 

Public Observatory in Connecticut, A, 622 

Quincy, Massachusetts, 325 

Rockford, Illinois, 564 

San Gabriel, California, 205 

Scranton, Pennsylvania, 564 

Southeast Convention, 250, 506 

Stamford, Connecticut, 16 

State College, Pennsylvania, 324 

Stellafane Meeting, 507; Stellafane in 1959, 
680 

Stoughton, Wisconsin, 623 

This Month’s Meetings, 16, 87, 142, 205, 
251, 325, 388, 431, 623, 680 

Toronto, Canada, 251 

Troy Amateurs Reorganize, 16 

Tucson Amateurs Visit Kitt Peak Observa- 
tory, 680 

Union City, New Jersey, 205 

Upper Montclair, New Jersey, 16 

Valparaiso, Indiana, 324 

Vienna, West Virginia, 251 

Watertown, Wisconsin, 88 

Wenatchee, Washington, 205 


Astronomical Scrapbook— 
Astronomy in Greenland, 85 
Lassell’s 4-foot Telescope, 664 
Names on the Moon, 203 
S Fornacis Puzzle, The, 427 
Some Comet Finds, 312 
Some Huygens Telescopes, 559 


Books and the Sky— 

Advances in Geophysics, Volume 5, H. E. 
Landsberg and J. Van Mieghem, editors, 
277 

Astronomy, Robert H. Baker, 459 

Black Cloud, The, Fred Hoyle, 43 


Celestial Mechanics, E. Finlay-Freundlich, 
402 

Concepts of Classical Optics, John Strong, 
100 


Dictionary of Astronomy and Astronautics, 
Armand Spitz and Frank Gaynor, 579 
Dipper Full of Stars, A, Lou Williams Page, 


578 

Exploration of Time, The, R. N. C. Bowen, 
274 

Exploring the Distant Stars, Clyde B. Clason, 
160 


Face of the Sun, The, H. W. Newton, 461 

Frank’s Book of the Telescope, 161 

Frontiers in Science, Edward Hutchings, Jr., 
editor, 40 

Green Flash and Other Low Sun Phenomena, 
The, D. J. K. O’Connell, S. J., 457 

Handbook for Observing the Satellites, Neale 
E. Howard, 519; correction, 699 

Handbuch der Physik, S. Fliigge, editor, Vol. 
50, Astrophysics I: Stellar Surfaces — 
Binaries, 214; Vol. 51, Astrophysics II: 
Stellar Structure, 399; Vol. 52, Astro- 
physics III: The Solar System, 637 

Isaac Newton’s Papers & Letters on Natural 
Philosophy, I. Bernard Cohen, editor, 102 

L’Exploration des Galaxies Voisines, Gerard 
de Vaucouleurs. 341 

Man’s Conquest of the Stars, Pierre Rousseau, 
698 

Moon Trip, William Nephew and Michael 
Chester, 343 


Nine Planets, The, Franklyn M. Branley, 521 

Of Stars and Men, Harlow Shapley, 39 

Physics and Philosophy, Werner Heisenberg, 
273 

Physics of Meteor Flight in the Atmosphere, 
Ernst J. Opik, 577 

Planets, Stars and Space, Joseph Miles 
Chamberlain and Thomas D. Nicholson, 
40 

Sleepwalkers, The, Arthur Koestler, 577 

Soviet Space Science, Ari Shternfeld, 640 

Stellar Populations, D. J. K. O’Connell, S. J., 
editor, 338 

Structure and Evolution of the Stars, Martin 
Schwarzschild, 99 

Structure and Evolution of the Universe, The, 
G. J. Whitrow, 697 

Teaching a Unit in Astronomy: Grades 1-9, 
J. Russell Smith, 458 

1001 Questions Answered About Astronomy, 
James S. Pickering, 216 

Upper Atmosphere, The, H. S. W. Massey 
and R. L. F. Boyd, 698 


Celestial Calendar— 


Algol Observations, 412 

Ceres and Beta Librae, 172 

Jupiter’s Satellites, 230, 290, 355, 412, 474, 
534, 590 

Meteors, 54, 113, 172, 355, 412, 534, 590, 
710 

Minima of Algol, 54, 112, 172, 230, 290, 
355, 412, 474, 534, 591, 650, 711 

Minor Planet Predictions, 54, 112, 172, 230, 
290, 354, 413, 474, 534, 591, 651, 710 

Moon Phases and Distance, 55, 112, 172, 
231, 290, 354, 412, 474, 535, 590, 650, 
7H 

Occultation of Neptune, 651 

Occultation Predictions, 112, 172, 230, 290, 
354, 413, 474, 535, 650, 710 

Penumbral Eclipse of the Moon, A, 650 

Sun, Moon, and Planets This Month, The, 
99, 113, 173, 231, 291, 355, 419, 475, 540. 
591, 651, 711 

Variable Star Maxima, 54, 112, 172, 230 
290, 354, 413, 475, 534, 590, 651, 711 

Variable stars: R Cassiopeiae, 534; Delta 
Cephei, 710; Omicron Ceti, 590; S Ursae 
Majoris, 475 

Venus To Occult Regulus, 474 


Feature pictures— 


Messier 33 (NGC 598), 124 

Moon, 834 days old, 64 

Southern galaxy: NGC 1365, 27 

Sun, eruptive prominence of April 11, 1959, 


436 


Front-cover photographs— 


Air Force planetarium, 237 

Amateur’s photographic reflector, An, 121 
Anton Kutter’s catadioptric telescope, 61 
Atlas satellite rocket, 181 

Caltech’s radio telescope, 297 

Lehigh Valley amateurs, 421 
19th-century telescope shop, 657 
Observing solar flares by radio, 541 

Pic du Midi Observatory, 597 

Sunset on the moon, 481 

U. S. Army solar furnace, 1 

Wisconsin amateur and guests, 361 


Getting Acquainted with Astronomy— 


Techniques of Lunar and Planetary Observ- 
ing, I, 610 

Time and the Sky, I, 86; II, 144; III, 262; 
IV, 375 (correction, 503) 








Gleanings for ATM’s— 


Balancing a German Equatorial Mounting, 
107 

Balancing the Tube of a Reflecting Telescope, 
47 

Construction of a Dall Null Tester, 222 

Epoxy Resin A Cement for Ceramic-Tile 
Tools, 705 

Fieldston School Observatory, The, 166 

Heavy-duty Mounting with Friction Control, 
A, 643 

Herschelian Telescope for Lunar and Plane- 
tary Observing, A, 582 

Large Amateur Observatory of Unusual De- 
sign, A, 406 : 

Low-Cost Furnace To Melt Metal for Cast- 
ings, A, I, 465; II, 526 

Making Long-Focus Mirrors, 583 

Maksutov telescopes: 4-inch Gregory-Maksu- 
tov Telescope, A, 282; Grinding a Maksu- 
tov Lens, 350; Maksutov Telescope Notes, 
285 

Microscope Objectives for Radius Testing, 
706 

Newtonian Focus Position and Parfocal Eye- 
pieces, October, 1958; correction, 50 

Penta-Prism Diagonal for Finder Scopes, 588 

Roll-off Roof Observatory for a 12-inch 
Reflector, A, 352 

Simplified “Schmidt” Camera for Amateurs, 
A, 703 

Suggestions for Designing the Null Tester, 
yd be) 

Suggestions for Mirror Makers, 110 
Testing Long-Focus Convex Spherical Sec- 
ondary Mirrors, 348 
12'%-inch Fork-Mounted 

grainian, A, 169 


Newtonian-Casse- 


Here and There with Amateurs, 325, 681 


In the Current Journals, 22, 73, 131, 195, 249, 


308, 369, 437, 501, 555, 615, 676 


Letters, 137, 201, 307, 423, 489, 561 
New Books Received, 44, 


161, 219, 278, 344, 
402, 462, 522, 579, 640, 699 


News Notes— 


A.S.P. June Meeting, 439 

Airglow of Venus, 368 

Amateur Observations of a Flare Star, 445 

American Astronautical Society Meeting, 369 

American Astronomical Society Meeting, 496 

American Eclipse Plans, 676 

Antireflection Coatings for Infrared Optics, 
99 

April Eruptive 
Czechoslovakia, 437 

Argentine Astronomical Association Formed, 
146 

Astronomical Exhibition, 203 

Astronomy Magazine Changes Hands, 677 

Catalogue of Solar Flares, 560 

Chinese Astronomer Dies, 249 

Cincinnati Astronomer Dies, 369 

Color Photographs of Deep-Sky Wonders, 
437 

Comet Burnham-Slaughter, 22 

Comet Giacobini-Zinner, 614 

Comet 1959a, 308 

Completion of the AGK:, 555 

Cornell Appointment, 439; Cornell To Erect 
Radar To Observe Venus, 605 

Cosmic Abundances, 614 

Dutch Eclipse Plans, 492 

Early Volumes of Astrophysical Journal Re- 
printed, 249 

Earth’s Core Temperature, 501 

Effective Aperture of the Human Eye, 186 

First Reports of Venus-Regulus Occultation, 
554 

Fluctuations in Periods of Artificial Satel- 
lites, 249 


Prominence Observed in 


Forbidden Oxygen Lines in Meteor Spectra, 
249 

Further Word on Last October’s Eclipse, 131 

Green Bank Dedication, 72 

Heights of Metecrs, 131 

Infrared Photography, 72 

Institute of Space Sciences, 72 

International Meeting of Planetarium Execu- 
tives, 368 

Jackson, John, Dies, 308 

Laboratory Test of Relativity, 195 

Lick Observatory Plans New Sky Atlas, 308 

Lick 120-inch Telescope Nearing Completion, 
615 

Lithium in the Upper Atmosphere, 72 

Location of the North Magnetic Dip Pole, 
447 

Lowell Composite Photographs Extend Limit- 
ing Magnitude, 677 

Lunar Atmosphere and 
ment, A, 676 

Meteoritical Society Meeting at Harvard, 605 

Miami Planetarium Proposed, 489 

New Canadian Telescope, 73 

New Director at Lowell, 19 

New Observatory Planned for South America, 
368 

New Ultraviolet Prism for Case Schmidt, 317 

New Warner and Swasey Director Appointed, 
621 

New York Orders Projector, 264 

1955 Fireball over France, 676 

Nonthermal Radio Noise from Jupiter, 501 

North-South Aurora Correlation, 672 

Nova Chamaeleontis 1953, 368 

Occultations of Regulus by Venus, 672 

Optical Society Meeting, 286 

Peculiar New Star, 308 

Profile of a Lunar Ridge, 555 

Rocket Observations of Ultraviolet Nebulae, 
369 

Search for Bright Variable Stars, 73 

Shape of the Earth, 249 

Simulated Lunar Craters, 85 

Southern Observer of Variable Stars, 22 

Space Environment Symposium, 308 

Space Handbook, 259 

Stars of Class R, 22 

Star Visibility by Day at High Altitudes, 435 

Struve, Otto, Appointed Director at Green 
Bank, 429 

Three New Supernovae, 604 

Transatlantic Radio Via the Moon, 676 

Ultraviolet Telescope in a Satellite, An, 437 

Upper-Air Flare, 676 

Variability of the Sun, 501 

Visiting Professor Program, 369 

Washington Appointment, 22 

Yamamoto, Issei, Dies, 264 

Zeta Aquarii, 195 


Proton Bombard- 


Observer’s Page— 


Amateur Photographs of Mars, 36 

Astrophotography Guide, 452 

Aurora of October 24th, 96 

Auroras in June and July, 569 

Cluster Messier 6, The, 574 

Comet Burnham-Slaughter, 153 

Deep-Sky Wonders, 35, 155, 210, 269, 332, 
393 (correction, 503), 454, 630, 694 

Drawing the Moon’s Surface, 450 

Early Observations of Mars, 30 

Earth’s Shadow During Lunar Eclipses, 269; 
correction, 395 

Eclipse of the sun of October 2, 1959 — (see 
also under Titles): Checking Observing 
Sites for the October Eclipse, 269; Ob- 
servations Wanted of Moon’s Shadow, 628; 
Observing and Reporting Shadow Bands, 
627; Sketching a Sunrise Eclipse, 391; 
Suggestions for October Eclipse Observa- 
tions. 565 





Four Bright Comets of 1959, 686 
Geminid Meteor Photographs, 268 
January Auroras, 267 
January’s Great Sunspot Group, 267 
July Auroras, 633 
Lunar and Planetary Photography with a 
12'%-inch Reflector, 510 
Lunar Domes, 91 
March Conjunction of Venus and the Moon, 
396 
March’s Fine Northern Lights, 394 
Mars Drawings Using Filters, 95 
May Aurora, 515 
Naked-Eye Method for Finding Venus by 
Day, A, 687 
New Bright Variable Star, 394 
Observations of the Perseids in August, 691 
Observing the Moon, Cassini, 515; Davy Y, 
334; Gassendi, 206 
Peculiar Variable Star V Sagittae, The, 632 
Photographs of Venus, 268 
Photography of the Milky Way, 693 
Solar Halo Observed in Northeast, 512 
Some Observations of Mars from Iran, 209 
Sunset Phenomena, 57° 
Sunspot Numbers, 35, 96, 156, 207, 268, 335, 
393, 452, 516, 569, 633, 693 
Unusual Event in Alpetragius, An, 211 
Variable Star Observing Down Under, 395 
Variable Star U Coronae Borealis, The, 331 
Venus Passes Regulus in July Evening Sky, 
610 
Wanted: Amateur Observations of CE Cas- 
siopeiae, 152 
Observing the Satellites— 
Another Artificial Planetoid, 320 
Bibliography, 146 
British Contributions, 146 
December Moon Shot, The, 145 
Discoverer I, 320 
Discoverer II, 444 
Discoverers V and VI, 675 
Electrical Power Sources for Satellites, 560 
Largest United States Artificial Satellite, 196 
Launching Site for Polar Orbits, 145 
Lunar Seismology, 616 
Man in Space, 260 
Measurements of the Earth, 378 
NASA Plans for Space Research, 28 
Observing a Polar Satellite, 260 
‘‘Paddle-Wheel” Satellite, The, 673 
Photometric Observations of Satellite 195851, 
83 
Project Mercury, 504 
Project Tepee, 675 
Recovery of 195881, 506 
Russian Space Probe in Orbit Around Sun, 
197; More About ‘“‘Mechta,” 261 
Satellites Now in Orbit, 379 
Searching for the Lost Rocket of Vanguard 
I, 320 
Shorter Notes, 561 
Short-Lived Vanguard, A, 29 
Simplified Prediction Manual, 29 
Solar Effects on the Upper Atmosphere, 615 
Space Astronomy, 560 
Tumbling of 195851, The, 82; More About 
Project Rotor, 145 
Twelve Months of Optical Tracking, 28 
Van Allen Radiation Belt, 444 
Vanguard ITI, 319 
Venus Shots Planned for June, 378 
Planetarium Notes, 264 
Questions from the S + T Mailbag, 22, 88, 
145, 189, 251, 321, 385, 439, 507, 554, 
621, 665 
Southern Stars, 116, 176, 292, 416, 536, 652 
Stars for .. . (current month), 57, 117, 177, 
233, 293, 357 (correction, 413), 417, 477, 
907,100, 653, 753 
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